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wr^tn 

W-W cgftiT Mft^s 


*I»1UM 
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^rr 

«li®l3g|s, Wig oilerv'®%5 

Iff. wig W1WR 
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^#Pfl *fRS[ 
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?pw®. %«pfi? sito? 


V§)« Pr^l^J « < 3 ( 6 , m?T 
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'jss>- £ \o <iiRlSt)4 t>T4T 

<P'6<P 3<PlI^S 

[ 2R5H4 ] 

a«m?Rsi*f : ®l^l<{J, 

:*F, *oi4) 

’rtir^s^ 2f c tn^ 

®. (STS caw 

■TO5F^ 4mra snfiFsj (*rr : > fa: 

a^pf 

j 3 i t4'T <(%13 

'!T#?pr *J$SR ^ 

Iwi^r 

^ifhr 1*1414*1's ®n&T i r^4 c^ttj 

51*141*1 4^4 RhI4c«ij w 

W* = 





ton wto i ww gw aiftoa*fci tow wntas? cwaMcani ascn nimnnta 5 ^gna 8 

wsjto to* to nT8ww war acm^a gptto wa*r% i mi ww « gf^rwa a>waw can a^w 
war tomfW •srwftRw earn 8 jujmhw aW^pf tow wwm awr ntoto tow wim w i >s^t®T 
awto ^wiw ■sito tom cntto wa 8 nwwr wawto 8 gnssw wwn?r amca twwa tow carm 
a*iw cww >a ’^w tow torn 1 asHi&'M wt atorw ton to tomfto cart ?1 wtoto, 
wroifto, w ( iw « atomw aSwjna cafto « ctwi amto ascn wm m*oto tow najm 
to-w ton 1 


wSw toi^lfi)-ioio <sw wh 8 StW'iiw aiaca earn al<)ai1«Sa> tenets awifan* * wt<w to^nawi 
atortto >at toroi wto wia*f, «m, tow« awinta biltaw iifew nSitat wrs, cat awn 
tom^fftan ana, cant 8 a^ £ t i *t*ii'si oi'i'jiJt toMa*i fn4wa awt ^.wc®, 1 w^twr tom^la ^atwa 5 8 arato 5 
■spwww ow ^ ann ttora « *ttor cwsar, -row gf^irwn cwsar, toi-aitoi-ata?town. 
cawaatma, a^>ri-u>a>*ii ^a?. nt-a^-cnns8 awt-am fwf^wrcw aaw afw aanniaicaw waw aww 
Clto aWT V-ilC? I '3^11; Re8H*iw Wtfw Wic*ifl «M) aRifD C^Wl tostl/W atnffl 8 

RjRstGln akpllwW <9? Wps <il'*s<]Rlc r I 1“la , $ka*l V) <pCs CWtaW cb*5Jl anil 4Ciit.s? i 


a$a *at towcaa ■aitaicas sto 'wre amto ^wtnn aw aa*a aitrmwi ifef^ aanta 
towStow ato, aanwi 8 ff atowi w tonsai awr w? 1 aiir^waafcnta tor fa^isa « 
S^twi caws toifw ^jwator atow tow aman to* tonma *3$ wit sxnre 1 tofri 
Wjlww "‘Hps 1 a t 5 *l*i<P o n m < ix.-fi toW?W «(ISf'o<5 «eic*io ^f®tw a'lH <mi cs <JWt Rfb^a 'mr, 
a^ 8 'shsi- w a^ triwmw w s^tu w hc«> ^tor ^wt ^wc? 1 


tow Ritoi, a^to 5 ’ito*! 8 Ito ew awWw-^w toww toww ^wt 

Tzam 1 ?rw?nw3 aww, ^icw-w^r mr, ?pwh afen, ato*r ^w#i ton 

tobWTi c?rw aana awi wtw i ww cwft^s njwcs. <<warefa ato 



viwtor ^t^iww w#m 8 amcns mnw wra atonto towow ^nvww nfir® mrw, 

Pmasw^iH >an# nwwito aton >£rr jw Bfsw aiir^'wiito *?n c 4 lf^<b ^nww 8 Sit 
wtSS *ptoc'*ifi nwrcw ww 8 atoto astn aitr^ ato* awt we?- aw atoww atto 

a«aH aw w atsntarca 1 


afcr^ wfS asat, wawi, ^toi a>j 8 a^-^^aa aanw, atoiwfa wat aaaaaw aw awt 
wrstoma aim 8 raw tow, ^icaa wait nwam 1 atoj? a*f& toiton mto ait 8 amto 
wfw! w^a to%w awra aw wat a 5 ® 1 


swawnamwa^wiwr 

cbnwwra 

W§WPiwa8aitiT^ascai^, amiwn 



mrrar 


<3&T 


sWUJWd W 

b“b\5 

faShr 

•sTpftc^ 

b8-^(? 

^tlrr 

*ro^r *iiH 

^*-80 


i #?r^n#t 

8 b -<r* 

m *i 


ff\5-no 


c3tc?isj ift^tr« spti#^ «mr 

^b-M? 

^Rt ^1 

sjpiiuPh* 

b^-botf 

*ra>sr 

sPHTH « »1% 

bofe-b^lr 

•i<W 


b^~b(?b 


•#ISf 7p»|Pf; tfTj-mrj 

b<?^b^b 


’jfosf 7p®(H-#t^(»D 

bHo-bbrtr 





WT‘\ 


^IVIICW fl^liSW 












































tm*r*nt?r 


'<l'#!C*i5! ^«fj ^THTT^ I <^1JJ ‘f<i*«’*7 «^TT I fJ^IJiH 

van f r$jt iryrz. i ?ir§te wrcafiic** mrr* wjr < 1 < ^t^ a^rm-T ^ 

1 * ifamm ?pm^r fronts i ?&\ 

a^TTT" 3 nji^ >t*J3 P ^ *^^ r s8, <injM ^fsP'PR < 5 ?k"£« ^SF*? 

<wj* «* ’Wft qn, *iffiji ^ wjtai iPif«CHifl *‘if< 16 fe l f<%$ 's<x fjviiii^ Vv/fa, a^ruM 
« «rcwit WiH «n*Ml, arm?fa«p qcto «jfcp Shifts <a<ft ^ 

S'i ^ *iar $/xc». i 



afiwgraj OTwwia, ssitjfap ssiwwa ^ amif^ ft* 

<a$ '^ww *ni c*tt*T ^rsj?n— 

(^) s-nii^na *n^n ?rw5T i 

<*) jpm*a w&^Si *wi i 

(\ 5 ) cwe*« >n« wiw ws «iiti^(?ra sw# «im *w® *it« • 

(P 5 S?flTR *rrz$ <J5j TW1 i 

(<? < ^ ^rspaia *iiiw i 

{'^) fifW**^ ‘KT^JTX?^ I^P*^ f 

h) *m& <i<sj\A4 ^cw 5 j >wv acnrKflte ?re«fof wr* h *im 1 

(V) *ffo $ ■&«£•« VfWWfa jPHIW* TIW «»WS OTfa ^K1 



























































i.b iPlUR ’ifafSfe 

<P7T?R Stffa '9 9«!H f^RJTOI 5 5RT^T I <PTOT ^RT *?ICT3! *1®^ <&&- ^fi>, Wf, ffTO^?!, 
qiWlIH! WT ^ I f)>ll<JCH<1 ^T TOR* WWW I ^5^ m 5000 w 
tot 1F*& ?ra?r w ^ 'zctfm i <rm 9 ^ < $5® 

TO! 15 ^ <^l*l ! "‘JdllH ^('*1<J ?R1?R <JN^1<! <K<1 ^RlH C<T*W- 7 *f, GTfaT, 

ppn TOH TO ^ 5 | I 3 tffa TO CTO? ^Tpp TO!, <TT ‘^feerr® 9 ^TRH %TO! 

^5fTW'9 >OI|H\s | *jtffa 9 ?R7<j^t?J < 1 >II<H ^T ‘^M-C<4V (Alchemy) 7 Tt^T I ^M-C^f^T “l^tfB v *ll<lt<3 

‘TO-ftftar $qs, ^t firai fiHfs jrjww ^tott i «nSN fspt#l?j toi>t ?ph?h wfis w 
^MW<! ^ptiwt CAbievs 3 T^T ' 50 lfW 2 TI Pta-TO^TRI?! CU*!, tbPl, TOf^, TO*!, &WI 3 I, 

*tTP% W, ^ TO! TO!^ wSt -sWRIlHil <WTft tlMM I 

to?t To! tot, ?ro ^t^snar ffa-TOqraT, #ro ^r *twTOTOT?r <k 4 toi$ 

i ^ toi TOTOm w?n viBhuPi -®tto cto *ira ct, ?Pim^ 

■^ 9 lf^fe <!c^!c^ I 1.1-*3 fag ^U*f ?P?TtTOTt I 


fcm I ftcsW 

- 5 TR CTO* ^pp ^jfif ; ?R TO*! I mWd s^ ?jnT 3 ?T- =JT.*Tf k^MifciPw 1 ^tfena 

*r& c t w^r ‘ 5 ic p ^f*nSt drPH i 

C^TIOT arfSr&i *i?n OTfcT *t^, 4*1 o I ^5^ I faf*J CTO «r*li«i<qiC" v hi S^fi; foes 

TO! «™fo> ftfaflM TO?R CPTR 13 TO W^J ' ! # c t^ 
<IT nfibl ^t&fF5 I 



stiffen ^r cror 



'kCSjhf® ?f^ ’pi! 5 j®R> «]’1 fe?T ’ffS v -t, C^R- itc«ll «r^TTO 

(TT^w, 9 frm ftm ^ ^t 9 ^stor<! 

cfft\ tifzms if mra ^ trf^c ^'5 c%^ wi, ^ ^ ^r<i 

ftfen I v£BI WT «m^T, ^%TOf 9 TO 

*nn?i 


^iw c^mi ft^c<w ^ifi^m fewf to! ^ ^ i vtcsw ^ ^prrorc? <rv:<j<nf5 fror 

(RTOr <prr?H err^s To! i in?! 9 !?! ^r f^ro wri ctoi^ m ctott f^rf5 ftroi ?rm?H 

■©’if^fe Stg^j ^<t i 





?PT!<R 




fvi-lfD VM'iJ wra nH*T^ ^Tt : 


fen 

fe*m 








WZ?1 4ft WBr? «r*piH Wf nTC <R, 'STTOIOTI *tfenFT ^ nTCRT ftfeg *lfefenn m$ ?RT?H CWnT m 
C^ltHJSIW I ni^R nRlt*l *ll<ilC*J<J ?)C*151 R>flvsl ^R?C^ ^ ^3<U.*ifl ?RT?H'^Tt cnw> ‘ 5 TT^?I I C^lfG^WT, 

3ift*r ^sivsi ^T\ft<p ^c*i fi > ii<j(. r w ■ ? ii<w -m, fa^ic'ifi ?nn i 


iPTfoPW "#ft 


nnincnn fef% nrm, nt nr=pnn cron tortus i <rm?rcn<T wfr wnn a^fenm i n*r 4<nn 
'^UllC^d ^fen sWintHfl <im3R fe^bHl a 5 ^ I C&flW <3WT fen ^T (Rta* 0^1 Sic *1 %5 

3 t*t *nft fen *jjn fe^r i c^w^tn fefer ^i^icn cw<, Ib^ft fen ^fen c^fen 

*rw*> <3^1^ 1 2 Tt z T <i$1T> cwti mm <nic*ii n^ife ^^na otjt- ^R fegjC^? ?PIT?R 

<i w ^ i an cnfer nt n^ro fen atvnin "S^n fen?r i vstnnn amm catn c^intn ^ott 

t$fe<m cnnn- rnm-*rr? « %r-nTF$ *rcn c?m i nrsnta tot cfrtca a^r ^ crnn* nrnrcn m 


cwus mn <u<i$j<] ^sit^.H i 4^ an c^nt Sfecn cnt£<PTR?£am osrota m*f fen bc®i 

ca^t i ntnr <3 senes. ?wn i 


v£J<Jl<l -4 


m TOnrnncnn Saf^fe fewnr nR i 
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*3 

§iftM 

fcSTT 

trvc 5 ! ^ 


3T*i 

fejfa, ^13ra *, 
TOw, mi, «ilfa. 
df*W, 4**n; 

W«d <Pit3ft*i> c*rc*f«! *m*og 
4f3to 

^-TOTOH f%%d SPrrafa* 

4ft*Tit*ra v^rr*j fcefi to $>i i 

’tHra «nft 

4lfr $1?C* « ‘'SfeCBH 

•Bran to 1 

nrfare tort 

4lft Jtyf&O® *T^t, WHI, 4T*T, 

r <w, >n*w, /I, «t*hi 1 

mru 

c4TO*, on^i, tfSf >i<$ ce?< 
<?7W <03* fafofl 4t>ra 4 mt< 

$%*r <3 «ftfl f«fs* stfTOs -it»irc-: 4W! 
$vft*t4 « >3*?: *C< 1 31<T4 C*I01 ^WCM4 
43105 H4t* fifSwfl K# 1 f>C$4 fa 

Vlft £4*3(13*1 *% 41? 1 

•rtf «*trr^ 

cer< cSW <2 -<£i4 >w*o>; 

TOgfof mrw fafefl OrH C4C<S 

teft ^iw 3TC* 

««c<*3 *vm Prc* 

rtw-fefl -wr s^f i 


«*fwvi f •rr?d<rcTO 
w<w $& rrfv» 45 c Pf%^ 
TOnfo* c*Tfh ^fsnc? V3 

r-r«j <>i«i4-r>! <iRni r 4^ Rfro^j wtw 
l«ft TO 3PmffW 

4 ft «fsfR s ?^ 1 

wi?ir^wwi « 

5«TT? 

?rf^F l^ra 

£sf% ^RT 33^043 *W 3031 
o^cqilViirsi () *f^nr 
^T*fPR OlfftRUC** *lfc 

'^•T 4'0fl 1 

< 1 ^ TO^f ^5fV\5 S3 1 ^1^54. 

*M54HRJ Pifjhflltj "SfTtJTO^^5% 

TO S>l C4(StTTOr-l5 HS4 SWt- 5!4T#r<* 
r-fT^yi 1 


ffca-*.* : £f*r5 ' E n^s>o f n '-©rwr« r c< c^tm ^ i ^+ :C xz f33TOPtf csW <j'<$r*& 

<«* *rc*i switow >Rf$t$ia «c<> frod e* (fe<- y8) «pH <fcf ^ totow 4faft fan 


•TT^TfS l 



ffec-ya. qtwi »f 5 rc® <?rc> chto *c*>, <w set©'* f*rcs <2 c«M «r?«s &*<r< nitwit* 1 















































w<w 


o<£ 


^-*.8 : &m\ fawm: *p«r ^ : 



__ 













?RT?R Ulfi 

<>r?w 

(W-.. .. .. .. . 



b .« *1*1 Rl wa *TtW ^r-umj ’•tm *F# 

tosht cwfe a, 5i>n?j-s *wi aw Rtoi-^wisi 'ti^i'oii i swuifw to?t R«eic<« ■smjhj *tiTOc*rsH- *ff*ha, 

TOftfRisH, e»Rf4«M, *1&W*lR«W, «jTO$f4»M tTOtfaf Rm (TOPJ3 1 Orf^Wtr. *M!H! 

R«s|*Mi^ c<i i|*iVDlc<3 TIjTO Pf&l*fl*l, t'sni'i'blw si^iIjic'M R<k.*is ^5Wn 2WH TO 'S’^lk TO?WT 

®RT R&alClJt *TI4lTO Pl(.y$ •‘Mt'S TOTJ I 


crow stsw to toso^toct w toRtoptot toctost ctototoito 1 TOmTO 

TOTSTOt’ (photosynthesis) •W '^R-TOTOilR'P tlfelTst TOTOW RTO TOTO TOTO <ncn, TO TOTTOn TOTO 
Rtw *W 1 1 l<ira wlc<w cro Rt?>j| ’tsffD'^i ctoto- cdlfD'i, l>R, < p)l | nPi<i!t»ifi (TOT, R'aTOa 
(DNA) sfjfe wt 2 #® 1 toto« ^ #r-?itto#ito aRrow totc*t$ toRto 7 ^, tn #RR®iw«i 
M<(*l I 


touR-wim R«ii*w totoih toto tot®R^, ^ to, ^HSthsi « RRg $?toto|Rto->3?t ■&§, ^toto « 

TO<5TC<T<1 TOPU5TO W-tfRaTC'T TOTO 55T I TO$ CTO TOT?tf<r TOTOiRto 

*J*tl<Rw TO 3 ? ?J >STO 'F? fT I ■aTOT/T Sn 1-5*1 TO?£< R 3 yt' 0fI TjjTOtlW'T S R's<i c tCTO Rc<ltHl TOTO 

cro® toct 1 (tot, *trm, totott to*r ?rp*n?rf*pp RRto tfe tom croro Rjjtc toto ^ 

■aw. TO TOTOJ TOCTOT (CTOTO- TOTO) $tsi<r$H 2RTO5I TOTOCT TOTTOTT5 TOTO 5?T I toHS’DH « TOTOI 
$MTOaPf*l->a?i Rfeg fan*r*pir ctto- R#, aoi Rro , tifroTO tototoItTO ytraft« Rf&g totoR*i 







'I 


aiataftar toft w a aftm a? goat ftsft aatt m i maftear aat tot top ca, a?ft>w a®)^ 
mia?® apta i^rari aga cseacaft aftaia tontltocaitaftatraa gftftgtotogftairtoi 

<pfic® araata aau ^caca. i ‘ffstea ^uiifi ataxia "5^ ^st 'sa 5 aaa <psca aica i ^st^i^tq gat ^ca gtsur »sm 
m rt to to ar^os «nam >to strarcgs! ato*fw to aaioa i tow asftito « mmi 
aft aoa ctot, aa <ra R*f cara* asiat gaipjia am ana gatoto aart <stgft i (Tift's aatm 
b£ta at*UC J lt aw i 

toto, ftfin « ai% gt$a aa cacsa am ^ a?g#ta toata w arfta am tor aia i 

gaota ftctos tot s stem gstoa atftoa ftor amt atoa w uratsto afta^g ^ t amtftftg 
ato aai< cam- cadjiftaui, asm, atfto am t®uftw> aftto m i aigm%r R«it*w c*m 


8E5BF <T « 'U&l'W a 


a*rt^a 


toa 'shirt R«3lcia ftaa aatacga fttofttot fteamt asat caos am i tos av®)® aatm fttoaa ^ 
aan aarr at tsfta arnica artot i aaiara ftata-ftto, ^a gan « atftto to to cat ato i 
c^mtor toiftor (quantum mechanics), at ga® atftfto ftaia-ftam-tfa was aaargt to 
aitatt am i mifto, aaiacaa ftft^ atoa ag -tor i *aaa acs a gato at atoa gato 
aatotota ftaa ftsfe amt toft® i ftaeaa «nwitHi cam 5 >tftt to ca®t ca, ft«it*w fafeg atata atm 
aaiacm caapp acac? i 

i.s ?rct?FT’tfcfo *|jg$ 

toat aaracaa aftft to gtto ca, atgma catftas toft cam- ^, a? , ata?H, ftftort s torn 
topaa ctotm aatm afttoasstca toaitos i .atot aogar ca, ataraftas aaitf atto toaaaas w 
ataat aaiwa Ri®^ ctufta atgcaa acai'Rci, at a^'s i 

amat at aift, cam- asrcr, rsw, cm, ftfa, w, arfa >aa°v at ataata ato cam- aian, toacto, 

gtoto <w^« ata, ■^ftmtas (insecticides) to atarato gaaft i 'fftataa? ara^ma ww *totftr 
c* i TWS]T^5?I <m 4<P*I ?lR>csil< <T*l1 ^ I ^UWI ^fT ^TI <pC^J c 'T ^T ^IRI?rPFT (aerosols) ^K5}?I 

atoi mm, toiato (detergents), tog (shampoo) toft ato ta aaia anw amna a# i 
toitaa •rfta-a't^T ator to cam- tototnfto (antibiotics), fetito (vitamins) cam a# i 
ctototoa ®ar ftft^ aaraa atfftas toS) cam- to ^p, cto -to gtor amcafito 
(cosmetics) « ?r amta am to i ftft^ aataa >&aaa3i « «hjhj araSt 7t?i-aaa « 
catoatoa ftfacg aaa ato i asm asms mlto at 'sratg a# at totta >aaa araft a? as « 
aaaat? am atcasi atgma ^fta fta* iacamt at am toat at gear 'aatgstca at^, aRa totifta 
toiatca ^ asagem gs aft tost aaamca at aiato ftto apnafta* gcara araata act? i -aatotea 
ataiaeas iria4ata am gac® fafmt g atama ^'jcarcapft (non-food grade) a^ aia^ta aan %c® i 





TO ftr-tR to rw to cro, 1^J5 a^foc® crPt to to totorr toi 
iSwiroffe^ (preservatives) CR'SRT to i ftrocsfiTOt TO^t Rs?}fl® to ifit? jr to ffRsff fCS 
TOISr^, ft*| ‘x^Mt'6?-H<T»SJC< TOT^C^at 3RR TO RSfWR^TOkfll?! ftfTO « RtRtCRR ^TOl^t 
ftsjiRcsft*R rjrtoi to to? 1 

'RrjPtgr’, Rtj|t TOR <pIw <i\<^.'A ®TR- RRfc Rt ai^fis* RTPT ^iRj( RRIt TO, CRRtCR R^JR 
'StfStWH <3 Rsfr RT aiffi-P W ft&RT TO ®TR, « TOW RRtf SRR^ TO I tCfTRT. 

Rt% rr RfRRtR rttjr tRftftc® asfr rt aiffw atpt cri^tpt tttotr to TOtraiR* r>1%to r#r 
RCR tswi^'i RIR® RTPT6 2®1 r to? rtcr 1 ^^stq asfo <3 to^ii cRKbiW ’ri^WsR 5 <w4r 'TO (carbon 
particles) Ti>RR*J TO, RT Rlwisi ftct> WRPT \slc<p '=il»i<it ‘s»ift’ tot Rifts 1 <r>5~i<.<i TO-TOTTOR <3 

Rift R> ■gll-alii.'l CTOI 5 afsftfjss <P|Sr si^'Ofsd^'ij RTPT ft4® TO®, RT RiScsg-IR TOT TO'ius 1 '•i"f'i><p<i I 

«lfifS® 'TO, •?li>*'tH < P, TOH, ftWRCTOT, *tTTO d'jfi »llToc.-^ ®R° *t%-TOlt T3 TOI-Rc'W RlPlcs 5 


«(fifS® 'TO, ■?l'5*'tH < J>, TOi*t, ftWRCTOT, ’‘BT is ^ d'jfi »lifoc-'P ®R° *t%-*tl £ TI T3 TOt-Rc'W RlPics 5 
to? 1 tor topi rt tocrirpis c*m tottot ftstjoR to aro Rift i ffaR tow^to, r?. <3 c®asr 

&RR RTRTOT R#, R1RC®R TOIW TOtCRR R^Mfl fo'ifclR ^Wt C%? TO? I TOlfttRs, ®TRRT*t% 


0®Mr TO*! wRR*f TOR TOpT Rtpt trot TOCTOtR^HTOfT^F^ TOC? I 

to^rt wii%, ?nrofro tor rirtor tor to rt at? to to i JiwifilS® &aa crrpt 
st-jcrr spjrs to? to i ®Tron ®t>t rIr® ir cr, ®tptt Rtto to RPtraftRs rhis# Rftft® rjrtoi 

wi'oyw WJJR I ’«T '3<P»lkfl RRIRR R**1c^ i^RR? ■asH^ fSFb« TOTC'o RTCR I '^RRfTOR 5 , RRITO Rlcfe TITOCR 
RPURfW 'R'TOfR Rfi^ T , fi<pis<p f^R 5 <3 "^R 5 ; 1" y IC<f“ TW. Rt ^STPItCTRCR 5 TOG^oR RWiRRSiTO^RCR 

Rc? 'J*1M TOII tSR aHTRlPf TORt fSlig 'RTRST RTRTOrR 5 ^ >3R^ 2F? '4®lSl ®TOI flhl?Jp(<P RRTO^R 
RfC-tbRia^R 5 >3WR ftf 5 ^ TO TORT^ « RittRR RTOR '^f S R s t JW5 R# I 

TotTO^T >3 : &t' I R# CR, Sc^KTO «e|R RtRR»l'ol<l ^flfS I 

i.<? ft^ittcR <3 Ttcwtf a^?rt 

CRTORI fRRR tT’R RrSelRl ^spfFTOR ?JR CRR >3RT ^TOtR CTO^ RCRRRTR RrRI CRRR— RlfR TOCR^ 

r)r astir a^ tot, <? 5 t ^tto^t rrr^t a^ tor, rtIr crorra (TOra rtsri rir? froit >sr to cr 

ajffet Sui<P TOR, R5T TO??- RtfR^llRCR rH^? Rlf% y \“A<,4 RsTR f6r>5)SlR|fG, wftR^R ^4 ftWC.?- 'RITR 
CRSMIR RbSITt RTR? S'dsfD '?^R F ®ftCRR RtRTCR ?ftRT R5R (!R RlpM ®s?T R%, RIRR, R[f^, RTfHt ^votlfi) I ®TIR 
RlPlC® # #l®nc?, TO WRT RCRRR1R aCRTTOI TOICR TO9 fe«IRI SrRtCR- R% <3 TORR Rtftt® # 
# sfTCRS? TORt WlfR RTOR RtPt TORT®, TOPT RCRR TO® TO, RTOR Rift CTO #TO ^JRR 
Rift RTSR1 CRP5 TO? *3n&t ’RRS TORt CR, 3®TCR^ CRTOt fRRCRR $RR '^pF’RTR « RCRRRT ®CR5 ^RCRR 
TO TORf¥® 3<R ®T TOR TTC®t TOt-aRWR ft 1 -*Tf5 TO I 





oV 


'riR'RR <3 RtTOTt RR>j( TOR^iSsT '=dd c nlt>*il Wt 'TOit I 

ssrtor •q nsmt afeiw a*rsr to tot- faro? fRfm rt rrrtt fsfro to i fir-TO? fSrfro 
wil?i to i tor « Sctoi Rt rrtct TO wrsw topir rt *ftqjw> rrto 

TO «trc?I- iORR IWl R5CR RJpTOR « TORRTR iRRRR^ TO R3T1 CRRR- «{T^%5 TJJTO RlfRR 

tow r^rS, #tq ^iiiic>« cror to&t ^rt rir rt i tocr rcrr aifRR raptor to ^ *n% rrttri 
§«r cro t^rr rtIr tortr wrt torrt (rrr ru>1 totIw, RfRw fiRifR 

(fossil fuels) CRRR- aiffro *1, Wl, CRUalfatlR 5'*ilfw<l R6[R WI TOTO 4R* RRT ^SR CR, TO# 
4RR <^tst R5T (f-ftci) RICR I 'SpiRiWiR RSfi faCRtHl R'csl ^rNplR 'JT'JTORR S i9 ftRCR RCRRRT 'SR'fD 

rcrrrtr Irrrr? (r^ttor rrr rtot, >iunR»<s toir « r#r ’^fer rsto Rmihi to i 

'il'fTOICHR fRRilR# 1&R 5 ^C=T, ^r«(H TOW WI R5R1R WRI RfRRSTRT TORR, ■41-jfil'* f^P^ITS R&R « 
■#TO TO RR I ^RRRf TOTCR* TO 7W15, RifaTOT TO {fWBTpRS « TOW! ^RTO TOs, RffaTOT 
TOW m TO-$RW (data) TOS, factm (analysis) « RTOT (explanation) TOR TO RTO*T 
sf 5 ‘t« «oj»r*tK rtor 



^s- i.a ■■ W'pwM «’tm'tt afrora fafes i 


fg#R m 9 # ^wt- fRRRRf torrs tors to rt®(r to i ^p«tR e rcrrrir w S^ft« rj 
wwt R^fte to cro cro a^csr rir?® to, *#to ^t?s « 

’tSwt'isi ^-^%^5nj5TO, ^fajR'Q 5icwn<ift1^<Tt: 9 ra^if^RS'TOttR i TO^«’iftro to<r 
omv •4i^mstl0it>i* 9 rf^fe 7IRR CRM •Sim 5TW© awwfa *9 T(W -SfWtTif I R<a’<Kg «ftTOf?r 
t«1?I 715051^ ^ 2R#n5 ?<I«IH^ ^Sft trsr ^s?n '4|>i>K«IIC>t<l a«R I C^ir- 

TO?n Ri51u < p >sf7F5^S W1?T -a^r**rR <Pfic\s I 'ol^c°l C^R-Wfft?! TOT R^a 5 ^1 r® afT^5 TOT 
■^1<T 'RRT R^TOT ^T *al4lW (scientific journals) aRPfpT® ^«IT CTO 5 *iHC« 'TO I RTO RlW 

Rlt®^ 5 'St^T® RTTO 5 RSRT ^1 ^ affrlfT 'STWTOT ’•RtJ Wt CRC® TO, CR 'Sara RSSJ5 ^ | 

TO TOR ’5RpT5 (TOjrs (hypothesis) rVr RTO5 TO I CTOT CTO WICRIC* Rl^Ha^ 

sfiTOS RtCfT i9R?. CTOT CTOT rSIr'I slsil r|SK<p (citric acid) *RW ^RT R13T ^t f^ltR RRt 
5 #WHBI WT I a^RTOT a £ l?TO?T RR3T '5R‘fit RMR ?TTO5 TO, ^TOR CTO CTO RfhO RT TOR 
RlSHj* >afRC®R *H(S'<M‘T ■fft®r TO RT «aw. 16^® Rfhfmrl^lCRT CTO 5 TOlt 9 )^ 5 CR^CRlt fTOFRln 
CRRt®)^ (RjcRm toiw% §*m e t rtsto « rItopttor I 




aaHR 


it 

aroa «iTOT aaaa asat 'aapt' , aia «ataaat afena ^§w ata i ftaaa? a*adS ttww ®ta « «h^ 6 
fR^WS Rfca astdW Ria*tRt StaaatW R56f®a a?d I WaR'WTa <3 Rdaat 3@Wta RlaWSial StaaR 

-awiwwi wtd at wd wai-iaid asat ara?% i a<tfR ct aa^ra aiaat w Rt<w Raw'.ft at aatwa atm 
aatT aid at caGitw attca cara awa aiawsHia casat 5R i 

*kw® 3®fif*r® ww ^\r4 amra waaT war sfw <3 Rdaat afawra 'Wd^fS "jffff ma 1 dacar 
Rffrwda *1*11*1*1 R*MC^ W# «n?Mt «ITWdT aw *l*1l*M fad WIT C#^5R ^ Rd iff, '®Ws asd 
aroa ada walk's asiaa Rear « asw Rd 1 vawsrs a*iia*i wrc^ * waat w atawt 
aatwa afaawat saa^as pjfarr sa, cwidt aRtwa awrwdia $aa aid ada airerfifa afaawai 
t. < p i H a? 3 at SiB vs ca a^ac^ awat awat aw 1 

aawca ^r^parm « Rdaat aHwr ataai cwisat aftwafatfa, «d datat dear crrzi afwtaa afaa?£ 
a’jpTPH ward 'sar-’Sare rsjr asm aw 1 aftwa «vsai-tara rsjr a^wa swadrat awj% ata awt 
Ra 1 atro aid aw wat-aTaTa aaia aad catwrar Ra 1 ®a ada waft> rcw- war«afawsa asa^a 
(awt^-awfe «fac*wa awt 1 stw a=amaa ?d-toiH<r> arm aara^ ditaaiaft? sR%wia daaa?.af^ 
a^%wia ®aiR> liwr'gdf aatRa 1 

waa^na <3 adaaw aw waiaw fasaa va^ nm-wita ft acw cawd art w'Rd* 'Wdiwat «naa 
wawH « adaat aiaww aTcaasfg w 1 aw wi ftsataa daa calfaw ftaaf&a a^a arm awa 
a=rd at R«icaa caaa w *jaw® awawT wad wt asac® ^a 1 ftaaa^ a fa*fiaa »n-t«a 
d>H cana waticR wrad pifa^fwwTd ww faw-iataaar d'saT Ra 1 >a a?ida ’Wdlaaia atajea waa’WTa 
<3 adaat aaosa iaaaa^ a aa'i? ^cS Sci 1 

Sadaaidrwatdds vjfW^n aw d, ’aaiwan « adaat alawt ^faf^ aftassaia aw fea awt ^a <sa* 
vawl? ataaaafta wpw 1 

varat ataar *aa(a wa«*iw vaas^t 's^a'aM’fU' aawasfai af^R aa ’jawsi w asaad aaf5 awa aaat aaffea 
aw da wa d^diw® 2^a ataws atd «aai aia^pat ^w-i .^-«a Wapa wa 1 dswitaa >aasffi 
SJSa® ' 5 dt, <iiPi wa 7 ta itw aa 1 v 9 f^idaSaf^f%f i ia>d ! aa 5 ia^wf®( 5 atacaardaaRidif^f : fe'sa 5 ai 


:aaaswid ’graaw 1 




mm 




b.'b jpiihch dMuifa* efjt « <j<^iw m4 ^>\'^14 

CTO « *T«W ^5ft ^JTZ^. 7TOT fTPTl?r^? sFT'TO 

^jn w»r 1 irwiiift^ <w$t yi*T 'S ^'rffiwj**: ^r ^ 

* i ri'l/ S 5 ^ *sT7? ^7 ^'v y<i 'A.TJ'ifc \!?T ’!«\&. V i >i ,' 4 t < tJ i ‘£> 5^5 ’^CtJ I ft* ^[7^5 ^T 9 ^157. 

if TJ^/.<;**4'=’! ij^. I Wit*y fJi^ilsK^ 1 3^1 ^S" ^CS v 'SI*^771 *E!?T 

* * v i'. < £ cNjfW •^ 4^' 1 

ww; ^lfr» i * T M tt f^-W^Rr, 7ft, ti^% g^rs! v;<^!s ! ^*r 

EWri ^psiircr .ct^ <375% to 1 £ 

^iv'H 43 <*^ H£*« (Globally Harmonized Svslcin) 5 ,fi Js3 7r V7* : C&Tf w^^ilCVJsi ‘S'T-T^I 

<*TO*r « to r «>/&$ ^?r 1 §$■ >';w-w 3 ^r %r %- (^ *r*ftft* <**&# 

5 ^■'Pd V3T7J TICT ^*’ ^s>! (^f) 1 *7*f3 >^«^Vi.i 'JftjpFSF ^iT-'c vrr 'g i Vs&'W'Sp’i 2^s¥ •?£' 

*5^ (*t) (hazard) ■S 4!^* *’W ^4'^fi ^*T T^^fiS'T ^?T ^ 

’ 5 T^pfe<? ‘(>3» l£v—^^ —v£l ^II^Ib-H' <•£' l/JV I 

CTOtf *WWPl* ^ ?*3rm ^ 5 T 7 Z TO TO *ff 5 Zi? to c*»WJ Tf^r r^tc^ ^fr 

adr^fw»?fj TTfo^'te*? T^» ^ ^<;*''5 ^ ^•^?t t !*3^* : s3' l^-c.**' TTl^ ^<m 

^ v ^s; '!*■£<* '7^*? ^Cs ^> !<"<>!‘^«' gfWtW <1^ T*v?5 v£^l £& ^TVT 

r^J^f T^>» J ^ ^I<4V. S3 viTT^ I 'TTT^ T^Tv^v ‘73’ ^Wiris© Wjsi ^T5?T 

(label) 'Xrt?T ^n TO 71, STTtsft^ -4^ TOTO* *W^ CW/ • TO' 

*ff(W "ST^T tfl^TS <f^C< 71 . 1 5 ^* r i? i<C“1^ •t'cf *T 4ii0& 3W‘I 

4 ;?r to *w&* *j[ *$&?* f^r cro ^«si 

TO % ^ T TO % *R. C 71 ^TO i CTOW, 

#TO -JJTO fTWTI^ g^T?J ^ SffTO « ^TO^rv5 T^ft iTOCTT iHIWW 

WflCfi 


: sif> ,, ^*y» 3'<i}3 ^ «3T3T1 ^ir<J ^'l'^5%^ 15^, ^f^5J *T3It $ 

5 WW I 



t^ 5 -1^ W « ^T"-i>f'~^ 

❖ 

cror 

f<&*tii:4 i explosive) f5^I, ‘^#Uf <*■£*>& ^TOJ, <71^- 

*n$ i ft?#5f w-Trfi 7^w-\ ^tt, ^n, ^.r to to - 

•«T«5Tm «I fl^lT, *w f^5jCT« >*SW *fo> ^OJ ^ <hjr. 

^SWvt ^*T«r ^3T 

BPI 

«r^j (flammable) «cw. ' # ^. <<®»f 1 >i3C>3 *JTO TO* W 

’f^f^ *3^, 7^14- ^ T !S'7'l 1 i, C^^SlRwW 1 -* *!jJ«4ft ?}^T ^rm Ktt ^ JT^, 

vi^s* TO ‘itsj't ^N3’ ^ 4 3?^lt 1 













^RC4fi4* 

fft, tjfoa toit « toftsi 

<§> 

fOT $«W 3flt?W PNI 

(oxidizing agent) *1JR ^ f ^*5*1 9 R$, CR5R- C<F1T3*I ^HR I RS^I^ <FF 

^C’v fri 9 ^! ^o® *itgr i *trm ^?r fn1^^x®!c<j srat, -cW-ki ‘we* *irsr 

®i^r ’rrca ® r*fr, <mrc*^ ?ra sire t«q ri, cmssi t>»w « 

SPRCl* <s*jl i 

m 

V^‘ , ^ii<P '^fRTvj (poison)- stflR, -^llw i •’ifflcn , spwt c*f&\ ^1 

$.£& rtw 1 £) *3slC r te! ’RT^C '*K*!,i4> R 1£H <?fJI ^T^^TTJ 1 <J.i<$lC?W "^TI 

wk o>w fe^i &m g *jr (*tjR ^f) rrsr wr i *i^toj 

*irsi «ra^ i ij^oi f>*ir i Rfteia ’faRffaR ft*jFta *r<m’ ’tfopruH <m i 

kJI 

<R7Ss3 *jr>i--d»j:>i WTO (respiratory) er-fl >r<C<M^Vi. WR=1 ^TOt ’llc< 

(mutagenic), ^5Wta (carcinogenic) Rtsai Rat 9 '’* 

^ 1R *RS*H ^sjjl, <mi««l TO RI, C51C* Pf^! 3 

Wfs W’ vf H?5f' *t tij^c^ R$R G ’I’aCH^R W 1 

*(ft<;<*t 

*ltac<3C*ta ’SR) %c*R ^csi ^ww (aquatic) g *nf®ta crj ■ «s 

’Rr^ 3#-^d*na Rtfe® R*fre <rg?h re ^s®* g ’ffe?ni*R 

^«ti 

A 

c^sfsre <rf*| 
ffe^ (trefoil) 

^JTS'g^fe^ <1»u f55:*1^ ^lf?1 «jiC*J‘:j$<pfS& W 1 •l>‘^lTr^ 

(trefoil) g ^l ^ 1 ^Utr 'sr^fe it (^f%) ^ I vfl 

fP*ii ^ f^ ‘’ra ^ w^£ ’ftw i #a 

C<s 5-C® ^1 v T r W ^ <31 f<rw^ ’TIGU ^S¥l '-WT «PP» W1« >RU 

T^t*R ^ ?1«fr, C’IRRS W1 s %*R *J^R^ PW ^SIlfR 1 


TR^ f'^F V.lr) 'ym T ^ I w (^ v».q) cs,7^ 

££f®p^Rj^ffyer«'f5^ w wscs^tr*? 


■^- ^ .V : f*F*M<-C*1?3 RW£*j OT^s3' c j3 c t 7 F? I 























sf&v 14N& 4T»I C<*\ *>!*! <0$ affcTW fe><1 C<Ffa *|v?t*fft <KJ5'5 5*1? 
4 . Sfsir<co^'o^ *i. few*n<j 

* 1 . 


*. %w c ^5 vtm <?rh? 
<p.*itft 


*i. c?^r^Tt<i 


* 1 . *rtfsr*i *j. ^ 

s. 44 % ‘^rerrra nrr*i i *rrra ^ cw ^c<t>W ^ ^r<? 



ii>»ii'M> wi^n *nn- 

i. 44 % sitai 

ii. <i#f *rmi ^ 

iii. 4*5 *4$ w f<fo*Jt 

ME 53 *rf^s? 

<£. i Q ii 



ii'S iii 
*T. i, ii Q iii 


*t. i <3 iii 
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*9 

tw 

* v 1 



\J ** 



_ ml _ 


i /•lil* 4 * i i \ j] J #>,« 1/ * <\ /i 1 * Hi •’ **•’ »-> 


fifei i : WPHTR ISST ^ : ^H'RtC^W : fft>*tf*R i 


«t. C»ti?1 

•n. ix fea iprr^'#5iT?T''»("Hf^* - i 















C'il'A ^ <fl?T ^5?T 'Q «||$Jvi>H '^lc^ I TT^T R*H «M$; BT Rfllfer <K<1— <rf<H, 

'i><ici *3 ^t?j% i t? r*ift<f> <p*^ ^M^ikfllfi 9 Ptt^ <r»f 5 h , ^<iq ^<rs. bj 3 it<> i 

wratan ^Q< 3 ^ch<i m$ / mzfa : 5 [<r^i<j ^Ro^h ^ i %b ic^ f^f 
<rc?irei ^ c^t^t* iR ^(to ^ti t?j 

^flW; Wf 2MW<1 ^ ^ c pT^ ^lR>*flc1 ^ W C<RT£j 5fTC^ I RR>;j Wic^l < 1 R'i ) 

, ®5i c i <3 ^f?i% *\w:4?i ^>c*j TOl?r 2f<r c r^rr w%> wr <rt?r i ^T 9 fi£?r Wf 2R5W i 



_ _ ^- ^T^I^PT <Hf.®1 

^5}*0T5 *\& C*fPI WM- 

(i) wig #f^ipf<r ^Riw'i ’T^ft cste^-r<r?m*tmi 

U) ^t 1 %^?i tiriwt wR'sf^Ti^i^Tsm^fir^<n?Ri 

(<8) ^P'tWfo cSta ^<14; T 3 '51C ¥ I3 'STOT J l*M¥'3JWTt ■0at'O ’llsW I 

(8) l; 5T s T3TI3rr ‘jr'K.'S ^TM'T5l$r <jp*j 'IfjWlf] ?IWTW(Wlc® '■TOT I 

«l) <p!Sm ’Mc’tfjf s|«i»i >8 ^>*rf'll®H isw ®jt c i 9 lnlc ! # tlidHil ^ <i f i Tr <wc.® 'Ha^ i 

(^1 ^oqfifcs ^p®<j *n^r »jf3&E® ftrswt *rW5 JW'fa ??rre ->rm i 

(V*) <l!>m)ft<Pg<iy « «lldlfilGM >lfS«N>IC< <1 w^w w$ «tm i 






















































?pmM xt 

w , wmr ■ p T ft H to ^ <r ^psrr ’^ir.^ *ftt 41 o*chi^ ^t^trtto f® # i '*i<Jr w ^ro 5 - 

fncbsi f&ou ^fXn, ”v 5 ?n. wito fen c^to^jt 






n *• 

© 

1 # | 

tort TO*f ^fi^rsi 5tji>- oflft 

4 . ^ 

«ira 

«*T f*~t\ 

E f 

FTI*fTTO 


fafasra 



ftvjl $. b : feg *pSh , W*T 'Q <5i^Sk ‘ p T T Tl*?f 


ffes? to ?iwro :- 


<&f5n 

■vii^JoH 

TOT%T ’Ijl^Ui 





^;<^ c r s *rffaFt to- ^ et ot , ^kw^< s i , trj, ^ ., 

t^'iift ^gf*N5r >i*Mt<tf to- 


<^?T : 

■^ife c^c*^ i rr 7 ?r c*rf*FT, ^tto chichi < 4 <w ^^Tst fm ^<3, 

^rffo <3 mht^ ^r 1 

^^TTT «l^n? 9lOi *nfe 'TT9, ^Tf ^TT^fer ‘®fTC3I ^T FFTI ®TV ^HTT ? 

$'1W < T‘*k r 'W Misled *trfe <3 <l^l>| ^£?T ^F ^71 *pf ^jT FT*f TC*l ^ v lf*N^ c l ^T C*T*f I 
’flft c^C'H ^ fetF <TFFR 'TOT ^TTQ, WTO ^rft* ^71 ^TTG I 
*EfemTO ^I'^i ^FSTTT <7# W I 

S 

«TOtro?r 'srr^nGT^TO?! cro tos toftt crospFrr totfj ^rpsT^rm 

W I few/tel >ti^l*n fHGJ gTTT<jCflT?TflQol«MI Wj? 3 gPffijff^TKtal ^[5^1 %fl**H 4 *Rn6 TOT 1 
























































3^l<l *1 


(Kinetic theory of particles) 

9 f p rT^ WTT ftsfi < 4 ^. 'ST '^cl *TVRt?J '^<1^T?T d CHICHI 

Pres ^rc# 1 %*t ^Ptwnjs ■JtaR.4 ^fo 5 'St (Rwi i c<phH? ^IS*i, c^hTD o 
c^sr^i^ mr%?r t?i ^ft^m ^ : 


O O O O ° °°° 0°° 

Oo o o ~°o o 
00 O o °o2° 0 o 



0 o 0 
°o°o 0 
0 o 00 


foa f®s? fofe ^spl^W\C« 


fS^l ^**1 : 

• 9 f p fT { fr^ ^lolc<l dd* '3<l(. ff l \!><J®1 dd T?J C*T<3?TT <JT?J ? 

• C^H T?T ^pT*{3[ T?T, T?J ^ <Jv ^R >l<JCt>C*J 

<iy ? 

• ^R ^[?J ^pT ^!<*><Pt *f% ^WtbcU C3pT, -^R f^fTTI ^*1 ^R ^11^ 

'TT <I=lC=l5 t>C*l? 


>iw5 f^r *r^t?t ^rf?rf^5; r$r», *nfa iw 'a wtmv»\ («bt%> 1 vw 

2RTR <£T?T R)*i 5N$?T?I C^ltHI Wll: 



°o § oo°q 


ffea w 2RtR ^m^<i ^r<^K ^ffsKvon 


0 ° O 

s° ° 

«hnrt 


fij^T W : ^ 5 K<t 5 r#<R 
^teic<j ^i?rw ‘ 9 rf?r c f >5 ^?i? 


9 fi’Hc^ ■’lifter <3<ic^ *rf?pR> <mi w ? %*f fzptw *nPt ?it*rft ^st 












<PI?R 


^ nrr^? 

#TC 3 ’ 3 F%^ir*ra w wrpr ^fe?r mre i -in^F #f ^*3 
m c^o^rr ^JT ^ ^r ^riS *#r ^ c^j I #r 
■^H? ■yTsif^p T 5iw T?r c^i ftoo *?tar iwr 

ct^; wi n ofaur mvs <rrtF 5 n 1 

■^tm c*n? : i^j ^tert^ w ’Q 

5 trffik stfe^frr r <t\r^ i 3fp ? ff mr 1 

^PTirft ftpF& ^T=Fffi <3 ww i '4%4# *TRF#t 
■^ffj ^wt c f w*pp ^ 1 *$*1 mirfo 

16 ® *.s = ®w ^eiw «nft 

'tm mrtf nfir^ ^r c?r ^itrar uNr ^r c?f mm ^rma ot ^ i um wr mrrrfe *qmr*i 

^ ^Tinjrsr i ^fi ^tm «ift ^f^r mt ’^rnr c^r i wi mnr4% ^riw.m *iw 

^t^r ctotoi c*r ^mrt orn^p ms 1 

s|jr% wf<r*rTpnSt^1 wm w^fa^1 

<r^ *p *j^-r to 1 *tyi^fr ^ji§I^ic< ^rr^r 1 ftffeg Ptff 

#s^r 1 %r% wrt w^i^i i 

^5|*f (7FQ3T ^?T ^n-1^. ^H'tsfa <R?f '-3Tv t? ,: 1lb'^1 c^75 mr I f?T ^CfFPSK T^fJ 

^ mr 1 5 trr^fr : w ? T^: c^f3w mr fa 16^ Ptff 

WFti *t% I 

stf&wgs ^sm% wfe? ^ wr ctre *m w to? 1 

^i^f ffer (TTter^ ^r wi ' ? fft c l^ ^ I ^?N fror >^fC*iiyi4 cMkitfi W 5 tJT%r ww 

/? ff§ c f : 5 ?ir 1 








Mr 




(Diff usion) 

W ^TOlf^?n «li!^6rlW^ UT^TT «<I <Ttt, *UI*MM 

*W1C>lifHfl! TO ^ TflW fk*r (^ I ^T P®*l!*1 C 9 !^ «JWT C'TOT ^>T % ?R 

«rt?W I r —> 



HlFl . . , 

lb'vfl $.(?: *TjI (.-IS •T^^TT Ht!>1 <Hfa ^JTHH 


*f?faFT-> 

^fii&w ^ichj *fter 5ter c<MSi *?1 «i/^*ich*i ^iPi/^ 59 ^ *1 tact's 8^*t c^it^i ^r i 
v5. ^wfSl 9 TlfH ?R *CT?H <WC^ W&l y \W} =WT 9 l'4c<i ki t* c t <*C<1 CHI'S W I 
8. 4^n?r ^f 9 !^ cS*5fi>S« *m ^iPw ft^iw ?rr*f b <3 ^ h^. *jw?nfS wi?t 9 t?r $ siRNift* 

^5 ^5 >r*i<j wi'St (7TTS ^r i 


*ttft -► 


>IMCV5 5pH 




<FI %/ 

S F*IT3 *ltfo«4 5f^«| 


* s> fft^T“^ 


fbvfl *TC*Tf g^f *P c lbl ^TT’f'T 





^nPrgrei ^fUiPiaisi nwHuwcHcfoi <ra«4‘ >'^fS<r< c*m ^ i 


^MIUI 9 ttfH ^FTO C^jft ?T° <1?!^ ^<iw <T*s'Sl >P-llj CHI'S W I 

«. s3^m w ^rsr 9 nfn?i ?itt ^ wrfwi *feiPHirsi ^hjijwichB s 9 nft Itoi 

i 'Q $. Hs 2lQ>fllfS *l**fjj kC^> ^5 *\*\i\ ?rm Ut CHI'S I *SU\ ^IHiJ HTQ I 

iShHfi; Bin, ^kw 5i R c f 1 hc^ 6 w^i ^ i chm^ ?rfe'T h?j, in*? ftca ^ ^.c<i *iiBra ^itc^i 

Bft c '1<C c t?T <H lac'll ftc*f 0 \U$ 1% *TT I 



ip n?R 






C<% <XS 

•nron**#* 

5^«t 


fbvfl 3^ ^01 <] ^*3 ^ c tR ^n*P 


‘ p tSt*^T ^ 'G ^-4<T C^Ofl ^T C^TC^T? "'SPt ldWlC*H<l 9 p^ ^T^JfJ c^lWC^ C^R '5T 9 f ZMOW *!?T *I*J*I 

^ i *ngi?r v* ^?t^i<i ^ c^\ fi*r i t?ts ifo* *nft?r 

^T^mi -5t?rsr ^rpr^: ' : 1 s57?t c^Pt i wr#m?i *m( woift?]i Wi 

mm (W5Pr w ^^if&<i cr?tg *m% ^t?t 'jtfpp c^Pr 1 

^ifh^pTt c*n?p vst^ ijK£ii<i >nc4 ^ic*w ^p®^ ft*f<j ^ 

ft" 1 ® I ^ : 

W! 

^*i 7 <p[ <?toi c^ 7 ?n w srwrn w *. He, Ih, CO 2 mm ctoj CO 2 

| — ^£RI ^TPPf ^PPT ^ ^CbC^ r .<3 ft, H 2 ^ 

^T ^ <T <g WMC4 ^^bT« ^ *TPfW (7R? He -^0? 

^g?tt<t erfeiT^ wk ^r i ^ w*\ cmm i iT?i c fi ? 

■§9f£<T<y s»|?faFPPj3 vfj-^o '*>|fe&^1<! 'S||fr?1ft<p fTO $. <3 <pfit*i* C^H WT. 9 ^ 2fo|? 

mm fog. mm Stflssw for 1 <3 Tpw^fr? 

*.8 f^SWt (Effusion) 

fePwui <5 tTPT <n?j3<n (?j^p ^tg 1 c^fO 4<^t % ^ 1 viUt^ <t*?i 1 fog^t^ ■src*n^ 
pro c 5 ^ 1 cpw, c^r ^n? ^ngr %w (footer *rcgrc 1 ^r^rai 

fo 0 $tftt m ^?rre? <jp* m toi c^t ^g?ji<i 

"^fT ^ I l?'^5o' 7 ^s m (?PI I I^Q <1^5 ^5 3llC<P ^5 C 9 !^® I 

<pr fppj^ ^?i ^pt <3jmch iimTw I 

f*f*raiv*m>T c<^ \ 




piil 5.bt fepRTfV ^Tpfof^ (/T^H 

^ur^ m «q,M<i «w^or 1 c^ct* fp c^Pf 1 
«titc^r SibbPi c«^ Pi^jbP w sfwfcF wn 

2 Tffe^s *ttpt T (CH 4 ) ^rr^s 3 rf^s ur^t snsn^T Pr.^.fe (Compressed 






natural gas)-C^ *tt 3 *Fs <tR<t <n 7 R1'^CHil WffllR Rt^W <1K^ ‘P I ^T*flR RCHM 

<1H4jC’?JK Wtt W.*i ROT tiflK fr^llR -£fl^ R'S'C^-I '3 C^fR^R ^RPT RRr?R3 ^ I 

^lR<P W„*\ ?fM Pi'Pi^R? 3NT I (R^RT^RR RRR<p1 *1<A fe 

^r,Tf cwt <im ^wo RR c<ifct i rt R^rw-^ ^o*> *fR? i 

<pw c^*J Re*! ^ #Rr*i? ^r RRti ssRot 

*R^j' I ^W-'il fe'*fc?I ^ WPTT Rg^HR 'iR\ ^3TO *fa RRjj W ^R?'C<J *R?T ^RM 7 ! I 


fSss! c*i j f 7 ffl’ c^HTt 5 5 frr?r ■/i<](,i>c^j c<tf*t ijs c<i^c<i? Rg<r ^tnc^si ^fi 3 ^4j *i<iG>cij w, 
ot’q R££r § itm to <3ft i csrm stncro ?ss 3 ^ fifcftrar 


sflOT 


(TOJ^Tl 




<ffT*ff '3 RgWf W3 ^ Wp R^rN I ^ HWX ^ ^TTO 3 

Rgw, c m 'S'S.jgPT ^fR^ I 

t 3 #r? Rrw Rsr *rt^m i 

- ^ A ^ 

^3 «fvftc^1^5r«i^t 

csrw wr ^rc® *nw ^r ®twrc^ f^fs c^MPira i ctpt ^ir® ®<p Ro, ^ 

4'<W ® ' 5 R^ ' 5 Rlfi> 'ST C*tW C«W I '^SH '^JsRRR C^TRI RRtlT 'aR^I £f'f# ^ I i ji*\ 

C^TR^r ?Rr I ^R <flp Wfk* CTOra ^'4H ^S i W*H |f| 1 jj Jf^ 

«rm< ^■*h ^r 'sprees ^n^'w i c^k, ij 

*pfr® c^n^i? w^t?' wr ^R 7 ? 3 '^nl<j<ir^ 


c^rm + o 2 (g)-► C0 2 (g) + h 2 o (g)+w + wn 

A-'b ’PH ^ (Melting and Boiling) 

s wc^& 3 d^h RRjf w,^i RRs w$ 1 

^tft^t-^: <$b*\ ’PR 

b^\5T^ra >oM^ IHC^ ^ffe 1 nCS 

wp c%?\ Rr^ ^ 1 

^um w^ wife 3 ?mm ^ 1 ^R-fDSc<w 

snrtrftWt 1 

o. ^ Pf^m ^toi ^Rw^R i^imsi «iR 
RC?T ^ 1 w ^t w ^r C 7 ^ Rc^ ^ 1 

^rf^r f^ic^r 1 *0 ^miBirc 7 ^ 

<Ps1C® I 


fe ■ C5Jf^- -^TT 




'i o : ' ? jfe i^rlc^ ^R 


(t. ?PR® (?W ^ ^ 1 *R ^ W 3 C 7 # 1 

'b. stRp ttw 3 Y- w^ ^Rt^ra *tu\ (curve) ^T c 2 !^ 5 ^Hlw f^R 

«t»H 'WfKy Rm ($ 77 $ 3 ^ <^r ■ J j4^ wt i 











b. ffefcl l|fffi? Wllfc tgM.^.fvJ^vt a« I i?ttit*t «r<r^J OT ^V 

^^rfa'Vdffc MT^nT'r \$<ICH! VTT^ I 

x. *3 "OT w i *trfa w® 

C<rd r CW 5 *FF? Wi ^ 5 W (TO! ^ ^5 I 

а. *c#» ^wrau i 

б . iK •XC*$ ^*^1 V, 1 ^i *f? 5 J i «fg «fgj ^URn CHll* 4 <C< I 

e. wwito <r«*rs *&n#*i-*-*i* wi fcffa <?«: i 

'iratfw sft*r (l atm) c*t ^mtart^i i^sTRt *rffc* w oft ^Mirtartw oft wc^i 

«HHlw ^ (atm - atmosphere ^ -H*pi-«fa >r*f) 

■’tfaifo? re*t (i atm) oi wrefan* c^t?r nrt^i <3^ *jt* 53 ^mranre c*fl£ 

^rtr^ *C *1 I 



fefl : ■&$(&*' "VfJ^ 


E-F- 'WttH«T*’-1 <«*n*0 
D-E- $*W (W! <s 
C-D- i*!wni 
B-C- ^ (TO? *? «P% 
A-B- Wf 


%o ij T $r^f <ji»w t (heating curve) 

a 5^ ?n*rcu ^5^ wctfa faspr cste? ^ttoj <yfr^ ^ ^ i 

fiw a-b *Ffa swnat wit. %s B-c *tfs w* i ^atRT? c-D ^ ir*n?5f 
*ifor£* wn feg D-E *#3 wm vn i e-F *rfs ^^mat ^arrro <*r*i i a*r* wt wn 
feg ^fis c*fr <?H? 

t St«t *rra- 

+ w +«i*i 

=~ vft-j«i ===^ «iir* 

- *r<t w 



^fHfn (Cubing Carve) 








d>ll5l *1 


stfWfc : (cooling curve) «|*f 4 ) 4 'M -an ^<*(1 

%*n c t m cw «i®p<]Tisra ®t«i «mm maims ^ m «i^n am 





i£ivr fmg w w*( mfen w msrmfe an%r m<r?r 

ST<S 33 4^?. mt#n maf C«W mfem ^TTCSfir® an i 

(7T5R, araarfem, mwfeH, mafa, mftn CO 2 $«Ttfe 

: fbW<l VIC'S| ^Saif's I R>J; afevr't 

•Tt'G ?ter famlMM Pi(.u Pic's ®Tfm 



■si •'■.») fi'iw ^r*t fern mfen (?m arm an? mm mm* asfem |___| 

^amfe® m?ms am 1 fiaa.is :$jrfennn^%afetmn 

^mferen afemm m*rnm%*ffenfera nafetmmm anfe cntm ^am-mawrai 


nfe mfrn wfens min fenm mT namfe anm nfenm an an* femr w wife nsfetm <jnn$ fern 
an men a srimrnsm asn^nTsm am 1 


ac^t: i. mss marniPr m^n« mm care ni^iss aw 1 n*r nfemsn am maa am? cam? lacuna 
asr 1 uPm an 5?! aas. ml astncn an naan mn 1 
















STJf: 

‘W'T FT <Km f^1Ct><l C<PH *lS><JlfD ‘‘JCb ? 
«Hb<w 

*t. <um 







, C^S ^ *ibC<l ? 

b^M <Pfl6t> ®fF^ 


*t. T?7T C°l<^ ^J. *l%fM^> ^IW 


O. fes<T C<FR foaf& -gRT ^TSfT? 


* 1 . 



VJ. 



8 . ^thi ^ z ^ 










*8 




ffrSJ ^TBJ— 

i. Z^? fkw(^54 0 c 

ii. Z ^ 


iii. A -B C -D c*r*rr^? f5<r smr^« >^fj?-sK<p^rirri 


i 4i 


3ii 4i\ 


?ti 4ii 

2 *$: 


'l. i, ii 3 11 



*t. wrataT^sros erra^ csh t^irt wi <i»^* w e t 

'^JT'OT'^sI I 

v. ^-»tti3?rSnW5T«-sj-rtcafi^N-^cw 'ft£l«*sic ; t W'm <!<!$!< ?t«<i fo 
^it- ■y|® , w. <uWw i 
































to ^ ^ ^ ^ g 


fts'Wt ^t? 

< *h -w o fe 3 e^r? 

*f. tlferift cr^t=r*13™ <#^- wi ^ i 

^v*fgj ^ c%Jt A ^ -zm ^ i 






<r> ' 5 nci ■fB ^N 5 ! fBtn ftsfjt i ^awr ‘£ra^ ’^B ct ^ 1 % 

'BS TOT0 CBsn W Bt I c»Afis> BBlC^I •^(j'»*i BTST ’fsT 5 !!^ >3^ CTTpR 5 ’tBTC'fo 'JQ'S'I •TT^T 

I S^sHS ’lf|i)i t g!^ fBW? sIGi(& I *M *tl*^T 3<tB fat? Plfit < 1t?rsit 5 l1%^5 TRsfir | 

•*t?rsn^ «s ^ 'srtc#H 5 >aw fSfB ^ ?rc?rre i caf&B, tc^wtaB « faS£^ «Rrsn^ a«fH i , ra'sn c gi 
C^PB C«tf&B « torT to sift® togsgp^ ®f?r stiff WI >53 <(5B ? S C?I I Ctftoft WWW $PR$B 
toto ’sp c?pr i orto ’srrcra drafts 

w 'srfetoi’f <ct 3 ?t i srtofto era ^ctorcBfr ^r?T?? ^iw i 



^ toi < ni cto to?rt- 

(i) drto^fsrl^BRcst^^ra stosto^ *rm i 
(^) c*TlPi<p 'Q ^ ifft ?<iPi^i <r t ^f*n •ww i 

('5) ^fit, ^Tc ? rf^ ^ ^ ^tntt w *\m i 

( 8 ) ^I?T^HTW^?r ^ 5 ?T ft>ll <3 Wt^> ,? 1 |< 1 <J I 

«?) wp C 2 #^ ^5 I 

i'b) <rrrot m* \ 

(*\) 9 f?T 5 IT c p 9 t^T ^l** 1 c<^ 'Q WM ’IfTSIT 6 ! ilC'^CTO 9 fI?H I 

(V) ?tri?tot^< 3C^ ' 5 i?r5rT c ^c^Pt sr^^n^mtT ^^<i ^uwr ^n?r^ i 
(*) wnc* w iftti fife u wre 









0.5 




^wra ■ipTMtaw 

xTrawfatiixi ^rwFra 


w a.i : , @fegww i ire: 


^rof^CTtens^iwowr^i aavr'y a€to « 






GilTO^ 

^vS|<p 

taatate ?mtt 





























f%t$f ^3: f.iT|=1J1^f.<<l 

$w4$'i fom ^ 


a.^ : wtcaa •tR, $T5>T^ a , iR^n c tf^ 

va otri?i <?wt aal^jwi tea teiwfad 7nw fata r« i 

v 3 .^ STSifa (Symbol of Elements) 

aaitiw afafi> orta arra?^ >aa# a^§k<M (Symboli >ii*ipjj wt 1 cwh aat«<r> tafe 

a^fapna 'flasR? a*f at ^ "aFfo "aKRTa aaaa a^f rgj | 

?<i<lf4 am aaa Ff (Capital Letter) 
tafir atm W ta<! (Capital Letter) 4* atw 
ftlta at Ff at «ri FJWf Ff i Small Letter) 

4 ta cta?r asrai'ip wt aattei aBrt cam a’fto c*wr cam te% aim aaa <tf 
>a<R 'Swiftm aaa a?iaft oi ^ff5 caPr §T6#5 ??) mas arniPr tata®as<?Wtei 


*?|ei : Rfafa C s ftas fttfefl < ’F*lfs <rt<j$J'Si 

<^r,<i catFR 2; ',<3-<i a te vafu 
f“ v* 1 caaT'S I 


aaaaFfr aatas 

sf^fsr e Mt?r 'wA^ snffa 5 

e 

deafer ara 



a#a* 

$a3rfGf ara 


Hydrogen 

H 

Aluminium 

Al 

Chlorine 

Cl 

Boron 

B 

Cobalt 

Co 

Zinc 

Zn 

Carbon 

C 

Bromine 

Br 

Chromium 

Cr 

Oxygen 

0 

Nickel 

Ni 

Manganese 

Mn 


^as a.a: cilWsi tttafsf RTRcata* CTSflt f¥aj| srSta* 

















ctiw *Tra 

c*ift*ra *mfRi 

(Rf7R?I srtt^ 

Sodium 

Natrium 

Na 

Copper 

Cuprum 

Cu 

Potassium 

Kalium 

K 

Lead 

Plumbum 

Pb 


5.8: Cwlc'lfl "Itlfbl *fl*I C 5 !C<P (TTSTIT *PC*JM>fi? ZTSfa* 


'mwps center, $:w<t>£h 6 ftSgw i ^ $15 ^Rrai'gr i -?toifa«> 

cm^T « twr ^?0T ^RR <*TC7P I ^*HT W W^Tt CTpt «TOS| 

• s i?rsTT c ^: i afifa « WB&*m 'eiiwft* ?rr, tmvSptt 

^TC^rf^R 5 'SfT 115 C2JUH <IT 115 RSjit'W —2— ^TC^T *i»ih I 4^5 ^*1 (71 v£J?T ^?J (R? ^*ic«l5 WTI 

^ ^^ _ 1840 

'ftW 2Jr$U> wm?R 2FJ*$ ^ ?TE?TC^ I 



2L©ta 



2T^5 ^53 

^WR 

caf&^r 

p 

i 

+i 

i.67xio 24 am 

1.60x10 19 

Pte^ 

n 

i 

0 

1.675x10 24 stTC 

0 

• 

sion-Wa*! 

e 

i 

1840 

-i 

9.11x10 iS smr 

- 1.60x10 19 


W 5.<?: Rfe^ 


cwm «m7P i fasten *r^r tot csrf^r « f^frr i 4w<r t*i1^ IhSI^h 

<C*1; '^IW* ^f1 > l°^flT y 3 <RT ^?J I 

«RPJfljr C2tf5*r <rt ^ v ii<j*iHf< < J 5 <it <3^15 9 f?Rt 6 j?i Pta# ^rt ?n ^5t?T *tf?)Rj i 
9$sm ,j i?rsn c p $w<w/#n5^ 3, PiSjrT *k*&t 41 PiSQ^iiw *Rmi^ ^swRftPift caftfr« <r*tr 

f^S^T «ltw i ^itc?r 5'iafw ftfeg *rfw w Pter? *1% ^s^pift 

W*tFt *R^R Po ^5 | 

(Vj> fatorc (Li) *wjM fc jl5*i <r nRfen 7r<3?r ^.®i[: 



fb^fl 5.^: PlRUlH ‘’IvMI^ $t<R 











'Xfa 

c$n2*f/^®TOrT 

& 


*rc*rt_ 

^n 

B 

5 

6 

N 

7 

7 

Mg 1 

12 

12 


W vs.'b: C*flMd ^R®Ht 


vs.'ij ^n 



^ P(BEh ^ i?t 5w^Bh Rhjfh , =mT c pr^ 


■fea ty-sM w 



«.8 




05?PR3If) 


c^Ac^wr '* n \ IhSI^hj^ ^r^ot i csjit’H ^r^tti ,; Tf?r s n c tf%?p z wf <s 

A w ^rtt | 

$TOS«T %^C*J *#, 4|JiqplPlSlCSM (Al) CST^T ^3T 13 4<R fafifjteTH ^ 27 I ft§ErT ^fTT^T 


27(A) -1 3(Z) = 14 


t)\C<l WT <Pfll ^<T— 

*IW (A) 


7f^ f ( Z j 



c^Tlc^lfl 2T$fas 


w \5.^-a 7n?i% *m iof& Gm?\ *itosiMfa«* ?m\ « orsm ^nr i ^5t c^ 5 

$W«$aH, <2m^ <3 faBlH ?R*5T fafa ^Sf i£TO v£RT=t?T TR^S OTPf C*W: 


~ 

v n?rsr c if^<p 

(Z) 

■'b'J 

(A) 

csn^ 

,_ _ 



wk*ra 

5£*i4UH 

mBE** 

ag->si4 

w 

*WT 

^r^Tf 
<A-Z ) 

Sf4t*f 

H 

1 

1 

i 

1 

1- 1=0 

!H 

He 

2 

1 

4 

2 

2 

4- 2=2 

2 He 

~U 

3 

7 





Be 

4 

9 





B 

5 

11 





C 

6 

12 





N 

7 

14 





O 

8 

16 





~F~~ 

_ 

9 

19 



>______J 


Ne 

10 

20 






4v£tJ$ <3[<«lC«i f*K'3?'4 
nlr^! <RT : 

^^TWI <1=1^ 
#i cr<r?i <rTt^ r TT <r?i i 
*. *WJt « 


^TWI^ST I 
'S. fn^bfl ^rvC4»v& 
*T?Wt e tf^ ^Tv^lJt* 
C2iH> r <, $W45*» 'S 

f=^ 

4<r 


28 

H 

N 

6 


Si 3, d ,; 0 39 

->*' 15 K/ 19 

C w Cu ^Fe 

'“' 29 VwU ' 26 rC 


K, 


$4 'O.S: f«fo!j 2f4l*l 













*i?wgr srsW, Tfom w “tvs**! *tf?m c*t<3?jt szqt: 


^nrsrt^lw 


«r^ f'lSu-j ^r^frr '*^**1 *ffirei e t 


99.98 








0.015 


c^la? m RT*rrc*r 

2T^%7^ ^ 

'^Rf^r «riS-:n e t nrsTrr ^i?r 


ata« «n§c*flciJm i' h, 2 h, 3 h, 4 h, 5 h, 6 h, 7 h) <to '-tow at?n faaffr srfPsws 

atm am i 'sr#r# maffr aeggatafisr at^iaa amraa i 


• ^>fDe«P fae?ma asCS sjtfa^t^aW? 

• KjfvbTG 'laiil^I CSllGa <3 ScFiaaR atatt a*a? dRsfD a?i^I'P 'os-'Kattat a?an a*® 

• 'bsprshi afaatfom asm #? 

• •'laR’g. f'JC'jW <PCil sjita g®t MG'S ■'TI3? 


mamf^taS oia$ calraa gamara* ajpatma 'sn&aic&M ata i caaa, cgsifeaa 
wit 35 ci « 37 ci i ft§Ba ’WH ®>$m asmea \st aa i >9^: cateaa aaat^ caftta at % 
gsaeai a(aa^*t w at i 


TJPtJT 


ta fen g<rcaa 


m gmsgt a^tg m aiaataeas a? gsgea «a?r 'sa amt am i .008 


4W *lUlf1l 


a? gswt tro, arcaas g?m t ]g atamtataas ’ff msaim at caeas gafta* as^isea caat am i caaa, 
<m#raa wrings amataftas ®a 35.5 i csaftraa 2fi> ^itwirma aeses are* gtftg m faas caea* 3S CI 
« 37 CI -<sa “taramt aiaaia aamsca 75% « 25% i eastern catcaa ^aaf^as 'sn$wicBig *tff%e® atasca, 
’vsitaa Rw Rt* a\s«psii alaaig's ’seta ^[aaseaa aa^ea 5 ioo amtssia gsgesrateaf^a 5 giaatgfgasfSgs'sa 
am am i 








^?T W "53T 'ST fHib CHICHI ^TT: 


WR^fit 
-*"^<n *rfwt 
w.*rf^ 

csfte^r ^ ^ 

r.Jk®i<i n^ri c tf^ ^ - 


<^iic*t ^j^t- 12 ^ife^tc’Rr -jj wfw ’fRrsiHf^ stoh sm 

7Rj»T*ffl«- CV)W<1 W c p ^ 

c^m ^rr.+tf^ n^ri c tf^s w = —I- 


(35x75) +(37x25) = 35 5 
100 

^ v».S>: Cfflftci* ^mf^F*P v ||fl*l| t |[<J<p ^ 

?u&i*c*w *!?wgi tort ^sf\ ^ ritaa 

qfatww ^ 161 

*RreTpr 

scftc&Tcefwi *«fi> *fa*ri«p ^ 

^ ^ TTnv l y a ni l i a ,■; r i j nrrrtr/ (r f ir j rrtrrt j. r j rt, —r i '.n tCi O t a 


I 


<>r£] 12 ^tf$??rt£t>rc*ra «c<™ —y%*\ 

12 


' ^T5r : *fl? C^*> ^RT ^Tf ^?T? 


Sc*d*fT. n% ^RT^Fj^l 'iW C<I nf^lHlw ^ C p T'S^T 9 Tt?RT c rf%^ 


§*rc<T?r w tost o&rm *mwi# c*n 1ft « 2ff3> tort (sim 4 ^tp) *w EGc* 12 

«ife’iitl?K t ra toto -jy to to toi <w'=i? <?it tosji^ toito* totoIto ^ fto toto ■to t 
Sisnt , 12 ^ntctonro ^scm -jj torn to tot i ,66x i o '"Wm i 


TO5: J. A1 TO CStfS^ tor 13, TO TOifS W!f! TO TO 4.482xl0’ 23 SM ^ TOS TO 'SfT^ito 
•tRTONfi* 7^ ? 

*. Mg 4? C2T5H *wt 12 w WFT ] 2 Mg 4? •mrerf^s ^ fr% 


'S.S 5 1W s fl‘ c ff^ ^ '5TT c ff^ 

'*<i ii<ii «nPr, 9 tt?T'sif^tR < ^ ^5?i 16 

'©I^W ^ C I?T (O ,) ^HR<P ^5?T ^5 4C< ? 

4<pfD •siftiC'^H ^ «tfalC , SfC # W ‘ p T?T5n c I f^TGJ ^tf^5 I 

(O ,) vfQ - ?! ^*ipp«> T 5rr c if^s \5<i ^c<i 


















00 


<5i> 


fea ^c&tcsr*fst f^ft> ffSt «T$t>frriM 


^sn^cwr: 


*ffaw> w w 4*rc *1?^ 


,3 C, ,4 C/ 7 Rb, ^Sr, 1,5 In, ,x, Te, ,J, l l ,3, Cs l ,38 La # ,4/ Sm f ,4S Sm # ,/6 Lu, ,w Re, 1,86 0s* 2 Rn, i26 Ra, 

235 Th“ 2 Th $55ift| 

>g?^r8 c^m apreataa ^fara ^ror ^ ^oticGm fs© w ^ i 

aiffe<p«^jiarc taira 'sn$witBiM?r trjw 1300 yfi^wit!* i arcas tot fog ^^5 ^ cafot to 


^i?witbic»i?i ^ron 1300 ytecjicfe. i arcas tot fog ar^ cam to 
^ pn fo&3 «i?rcm #D ca?re- (a-mwt, p-foi?T, y-TOn ftfo?r*t to a)a§ 
mar mr ctIcsh afocrottca afora ssr i caftm asrsmgi arfca* ?ret 
ia>ra»p?ms a *i®catc5ia tot i afsaw ai aasa arsm^ 
a al<i<i^H ru? tot ai a&-<jlc<p PtSfotiifi RGmii aca i a?rm^ (flea* Ifote aftpnjs 


! 3fo 1 $ I 3tfoT5 S 
'SPR 

I <4 *1<1C,H<1 
^<1^ TO? I fa 


affop afor^ i aw (y) #0 #rs cam?r a# ma to I RS#ts 

'^featCfotfrsl?) <P5TT ^5511 23* 234 t , 4 ,. _, -C . 

w ll-» *,Th+ -,He + arar<n*tI 


0 Rfinite awrca aim ot® a 


WbtGi TT 'i>ll$C*1ld>l<l Li W <U<J5.ls 

i. fsfamrcam : <a ra oswfs ?j ■«(i$caicGica?i x toh aeries 
(aa caror sna <n carairo ? re fofer 
o*) caw %m 

(i) CTO<r casg amt arcs. caWR, can TOT to? ^5t fofaia TO Tc-99m at 99m Tc (Isotope of 
Technetium) ^CSjamrfotaca*T fog aaa ata a^ta caaT aia c<pMlfi aac-ia a»l>lil ^TC 51 
""tc CTO* ataT aFtl fofe TO l m TOTta act - m' TOT aaScaicBtcaa CTfoTfnaa (metastable) 
mro*raa*rTOi ""Tc cacasarm?!% “pate ^ema a?r "Tc '*fiPift5' ^i5^iibia ^«,ag 331 
( 99m Tc^ 99 Tc+y) 

15 'Sm 'War 89 Sr <5)<i'«.ra ^c?i ^ic-bfl awia fi> <Ml 5?1 1 





vM 


(ii) 

(iii) 

(iv) 

(v) 


fSS S^fij fef^f?I 'S ^5T Pmmw cwfo 7T 


53 I f*m5UI3 W 7 ^ 


Co *m Tifti Pit** v T w^rra - c^m^ig^ towt ^ 

' stf^ tj cm-?m ^ wi 

? P 47T HKfS 53 I 

WT "$71 I 



W'S >KX33 WTO f^TIRGTl n, Cs, lv; lr, l2S l f l0 *Pd, l,v, Ru,^?^^?n 

$. : C&sfe 7T <rf*tl W fftTJTOI ^ 7 T$ 7 T SjfS" 3XU13 ffef TOT 47R 47T 

-m*TK3 WI?r Sgfe '3 nfeT c f "‘TObTFIl $7^ I C&sfts a i2 p «MwJ m c f ^TTOITI ^5 

<F^I 53 1 TO7W ‘ 5 pi7)T ‘-bf&W ^3" w»T <PW t^HW (mechanism) 

<TT^$R ~553 'ST&H C5G5 \5T &HW ''UC^T I 



: 4l> 
to, 

cW? 7i 

faf¥ro 4*tr ^t ^tr 

■*Rl^ W $71 I 


\5. ^tt 7 ^ : "W 7 ! ^<H*1 *fRF- *Mffer. ^FJ ^RTT^fa ^^I(. < 1 $T flljjldfeWJl >lfS<P «7T $FT ftfe 7 ) 

'■^foro <jr<p£&fiww w 7 ^ $ti $t *fSiw w i *r$re wt $rc 

*1ICd I ^TWITHW 6 Co C^rc<P C3 ^Tr-TT 7lf*tr $7T ^5f *^R5<W ^WtSfelT^ 5 C*J W C*fT ?TI C^fT^lfS < HC4'S 

^ 4 % <u«$m tot $tt wr <jii^d 5 Q?iieffH'® csT^re ^ 7 R® 1 ^45 toitti cwm 3 4 % 

TCIT^t TO7T ’fFfl TOT 53 I 44^ C^fe 71 "TOTO TOT 77 TG^ T3 W 7 ^ ‘*PftTO I 

C ®e?fi 71 4% ^<J*trt v tf5fi|vd •TnZTfTT ***'© ^ TC*T ^Wl^t TOCi> ^C<31 v l Rift'S *MT7T 4 CS'Bfftf 71 


^rraTTrf^u 



TSTnS.S: 71 < <^ 3^3 «TFg^T 





















































v5S 


s. ‘5^*iHc*i: •*'$!* 7 T 5 ]?r ^ W^w ^rs^r 25 ^ wi ^""jj 1 

^%afs%ata tos aga ^f%sjw f^p, asar ^a i 


•'szms f&iwt f**ra w, ^wc’Fjg, area nrcrea ^Qwiei, a t aaca rearea tss'ar afaatr’f, ata 
iy i^c , i f^H ■''/> aca i'owi# a' 5 i%’ / ti( 5 r 9 f areva <?« 1 <pf*i®i ■^i^s ai < i'©ls ^ aaare, £»,*•”<? 

«I8X fitfws C^g a Wl^tHlilJW ( 14 C) <K4ja W aXI 

a 'Sd^WldJM <U4*|«fJ ST5FT : 


<re®fw a <reta aa<rea a% fast's ^a 1 -4t 8 re<bnpa c^w’fik w-^i (life time) a*a, 
catatfiJg caf^t cresfi? arer reimta a:«aa fe*ta *4asf& retaa 1 rerta -xif& aa^ia ^ar ai^pa w 

<?^ ■ M <?H I 


f^rv/jj o^eTrr ^i 4 iKiwcwP'M c &rts tj < w}< xvsi wiiicwPfsr ^ « 

]pT Tffl, <J! *J <gu ^?I? '5TJ 4 ^I*jIC J/ K <er«f l <m\^cDI? 3*JWS C^Cs? • 

^%?T '5£'£‘ Z^ *1% C<TSR ^Vj|Sq|s» ^OT CNCijf^* S'nWI^W'G «3£'© ^ 

%<3mi « «T7if^v£^r^« 'ifjs* c^Hkp^^ c^tsit^ fSfcQfru 1<fiy*j! i f^a 

■<^rw ^Sf|p«i * 1 % '<^r$3^f^?grp w w ^sr 

O.b Wp 

v©.<& (*) slltac^ *13^1 ^5*1: C7y$ TO*T 

1911 WRFT^rr ( >Sf§fr>i'' f?^t H^r*: f%% ^ 

-C^j ^0»°1 I ^©t : 

0>) <> f^T c ^ ^tft ^ %tri iii^ ^rii ?& c^ t 

^ \ ^TOjjr c^t§ ’sjiu'ficnsj ^r?r f^Sf^iiT7« ^ i ^^5rc> 

<s\qrx % zm^rzs ^c^^© <? rr^i 

(^) 1 Tsp&R w ?wf?r 

' r ^r^ ^‘5Qi^'>^:4 w ?ra r 1 

(«) c^1w^C2;?i ^©r f ' 



fSu '©.C: SWfJ^?!C^ v OTT c ] k 


























































































C<PlCll <IT ^n CHICHI <^I<T%1 ‘W '4*1 9 iT^f ^51 Ws *1% 

f^f^RH <WC<3 v£)^. \5BI *ftel §ter C^Tt> ’5J55 <mui I ’sjSfTR $C c 'l <^*1^*13. *f% '$m& 

~5mz> FiSfjteiiw wrt w i wrnmu^i ^p*ffeiw ^ < 1 # 

^ ift '^< 1 ^ T 2 fT <3 ^C <3 I ^sfi> WJ ^-IM'S *f% ^T i»W<vGt r t<i 2 fOTf 

TO> 'TTI 


'5. 9 t?RT 6 p ^fif^r chichi ^ ^tkjt ^ s itc<i ^ 1 

8. S^<p£t r i^ 'Q ^ 17 ^ c<i > i{. # ii 




w$r ?t w?n ^*ifa 1 

9 rf?K5 7 J c T <^*1 vsW C<PIC1f 4 



o.b 

9 t?r*n^?l ^Tt^f ■*11<1 »iMfi^ ^flf^T mm ^’PT C^1?T (Neils Bohr) 

1913 ftws ^5R I 4 TCbOTfl ^IT: 

b. faSf<Nll>lt* CVK ^ $W«<5H*iaj* vTR^s | 

faSf^rc:^ ^srm ^jpit f*a ww f»o ^w^pnp 1 

<ay*iic* *i%y a <jt w^?r i *!%£ <i>i^^ ^5 ?rc«m n K, LM, N wa^M 





<PTT?R 


V'b 


TOT^ni = 1), K *f%$?r ^ ^ *f%? TOP (n = 2) L '-tl^SiTTOTl ^R5T^ n -TO 

to 3,4,5 $^#r to* ^ cros to^p toi *t%y <pts^ m, n ; o tot sror tot *?r i 

TOrfS fnfpf^ 7^r t*wt tcTO^S* 7 ^ *i% c*rm ftfron to?t *t i 


\5. to* cto*t $cw&* 4<rf& f*Tjro ww *T *!%s a n = 1 ctop $i&to w>M n = 2 cs 

W TO*C^tt*T$l&TO *tfi3W?T CTO* n = 2 
c 9 ^ 5 f*$p©<i < 5 *^‘ ? M n = 1 ^ Htefii'o to 'TO* *t% ftfron <k?i i 



v©.^: C^ f £sW v l<3iJ l '*[ i, ; l'o^ *6 cspn-^fli^s: ^7f 

<?ns ■ p i?r5n c t hcwwji 


f<fafir$ s c*Ttfro *1 %fp 
*<fTft feww win <mr i 
■^^flf^T TO^Tt, ftfojJ 
w totctoi 

frofte «rm 
**frf^r ctot to i ^ <3 

toto! c 9 ^ trrs 

CTOC& <n<P^ <TTO i 


CTO TOTOt ^IC'bCeW CW *iCH<P ?TOC^ C^> *f* TO 



*n^i cro*, 


cto totoI. tos*t w toto]* *tott toss toftc ^toRpp 

$OT«$HftPti& to^ftsjcto wm tof® to* *t i 

$. <TO * TO® 7<T SwSSCHd ^ WTO ^I^T, CTO 4*# 

TO?T CTOT ^P& TOUT* TOT I ^S§TC5T* « ^TTOTT TO^HJC^T 'SfTO** CTOT-*^ srfTOSTO 

<ra TOT TO^T CTOT TO, 2f%lT> CTOT TOTO^ ^9f CTOT* TO** | 

vs.io '*%€ ^ $t«l<KEH felPI 

-sicsq crc^ 'sttsbit c^fl ct, tc®w5^5 ^tw?i %r *r% «i*i<ti5l 
*t%F | mSishiic-tsi >Hit>Csl <W(.fefl *f%3? fTW i'ST n = 1i K C^T, ^?T “1%^ ^l 5 

n =2 ?I L c*r®Tn = 3^t M c*! 7 !5'sjlln ^tW'srPlTlft^^TT5?li 


a^ st*tH *t%? ism 'recite *n<! i: mr«r 2n 2 c^ptu^ n - i, 2 , 3,4 „.. 1 2n 2 sjai^ra - 

K c^m *n?i c ivsraT 2 x 1 2 = 2 ^ 

L c*fw?i § w<nj=? «m t rFsrai2x2 2 = 8f& 

M «n?i e mraT 2x3 2 = isf& 

N cvm 2 x 4 2 = 32 ft §5jifr 1 








fTOlCTO TOT *ff TOT *m&\ *ffiw J3f 3CTO TO?T I 1 CTO 5 



*#3 4$ fTOR C*ICH R*11 




TO-t^l®! WilCHI TO I 



^p o.io: Rfi;| ctflc*w to^TO ^r c?r 5 c*wSh f<MTO 


TOrofro 19 vsjvf^r ^tfros wrofro artePB 9 i?rsn c gT fa*wt>ra ?m ^Shr 

*t%® ?r *jff ^r tot *t%® t<t ^cn^IrT TO*t to*t i *t%s c<r frofcro TO c fr fro to 

■TOtt cptott tiw to I tffoffr *t%$ c?r tot<t 'Iwjtoi <j to^ 5 i t<r ftrocro tottr 

TO ^rNTT CTOI TO I 


m <K) 9 lMftf #^19 'Q 


rn (Ca) 20 I TO*<T 



W : TO^n 6 ]?! "*1%^ C?I ^Z^R^rfTOTR 

2 rr ^jai-fiiSl ^Btfrotcro M c*fTO9 ft TO^rfroKro loft? tosi?t tot fro 1 cro^nro ^tt? 

to to?tttoc® 4 ? rtf?r, afefi? 3TO *t%# <t (orbit) to*TO sffro 5 ®*r-r%F <r (orbital) fro 

























tfbr 


aft® i 4 Sag a^cro s, p, d, f thrift to awnfa® aar sa i s Sag 0a ai^w ^caaia afimror 
2, p Sag m 6 , d Sag 0a 10 4<R.f Sag uss 141 tcaa^aaTpa ataiaa <rsf 5^ aar a<ro fa^ 
affJPa^jSag f (orbital) *ff <i >0 > 34 ?.g>sii 4 i 0 Sis afapna'jj Sag 0 asra 4 ca 1 

Karo <000 Sags^wnfU^wis W 5 ?rl fro^waOTaaataaflgroOTiarra^ai 

L ar aa cataa Sag a awr 2 ffi: 2 s, 2 p 

M 41^0100 Sag a awr 3 ft: 3 s, 3 p, 3 d 

N at 8 «f <000 Sag a 4W 4 f 6 : 4 s, 4 p, 4 d, 4 f 

asWfa s. 0 i<t> 5 a Rial cas toitt TO^Saa^p. 0) wafe Stw»ii 44410 acaa 

401 f?fe%m^aawa]m0f^rg ( Mt^ ; 5ia1aTOtJ 5 ia i 6a^m^0 ■i)4<t i 3afgSia 40 ; aaaa 
a^wSw^^rat^^tg^aw^f 541 agfroa^saaflanrfa^ja s 

Is < 2s < 2p < 3s < 3p < 4s < 3d < 4p < 5s < 4d < 5p < 6s < 4f < 5d < 6p < 7s < 5f < 
6d< 7p < 8s 

is^af '* 11 '®* 04 calcar ^a>ffi Sag caa (4s) af® ®®i*i "if®# 04 aa^fif Sag 04 (3d) 'j^Hn 44 1 401 
fffer af®g a <yf ar 50 F§>«f ’aft® 0 150145a w 401 

ff® ^aaaa 40 tost k (19) >aa?.Sc( 2 i) >aa 50145a faro otto aita 


K(19)—► Is 2 2s 2 2p' 3s 2 3p‘ 3d 4 4s‘ 
Sc(21>—► Is 2 2s 2 2p s 3s 2 3p* 3d 1 4s 2 


00)5 4 s ®rataTOa at® 3d aiataroa af®a 00 4a, ®i5 aStfaroa a^aa 50!45af5 3d ^siataTO 
scaa ar 40 4 s ’Safg 5 i 0 i ^ ra fa00 1 '^naia g dfcaicaa caaia 4 s 'aafaSia 40 aagSf 'Sw> 
atappa^ 3d ^siataTO a^caa at 2i®a 50i4Saf5 scan w i Sag aaspa at®a a^sr to araia was 
froa ^4f5a aror fro aia i 



faw4a: ftcsa ar^ro iatti fat??® 0^130110 
50i45afaro4a- 

^Ca^jV^Fe^Zn 33 As 3t Kr 38 Sr 33 Ftr 


tacaa 40 aca 41*10 


te «.b-i ^ata^wa\0a afga 4a 

faro 151*10 '®*ta 445 34iaa%aj 0a a45TSag ac4 aiaiatPt taa0 





































































*r*n?r*T 





K 

L 

M 

N 

Sc (21) —► 

Is 2 


2s 2 2p 6 


3s 2 3p 6 3d 1 


4s : 


Sc (21) —► Is 2 2s 2 2p 6 3s 2 3p 6 4s 2 3d 1 ^ I 


^5T ^ 4W ftWlfl fes ?TS5rig ^FSRRt 4lc4 I 

$w&h few mm ftiiwa ^r f n?i c t^i^ o 5 ^ m oi, ^*pf 

■^T >1 ^ C^T $C«wlH fiMJW >jp( % •Ai'fifn <>c<t1 np 3 , np 6 , nd r, f nd 10 , nf 7 , 

n f' 4 ^p^ Tjf^vs^ i v£i?r d^s 1 ^ d 5 s 1 ffrflPifaPtf* 

^ Pw*i c^iPi^ic^ $t c i^Bh t<Wil>1: 

Is 2 2s> 2p 6 3s ? 3p 6 3d s 4s’ 

[f*W W : mi?I (29) ^1 29 C 11 -4?I 5.c®i < rB*i 




<l<ft*(lbP S}^(: 

i. fj^ra c^M ^i?oth®!' i i 1& feNse^rr e ffa ®s?i ctoi 53? 

*. 131 l *. 125 l 

*t. 32 P *r. 153 Sm 

5 .. z 4^f5 wT*r*mr csrf5’T?R«ir 111 141 i c^# w ’Rwjfiiw «w w 


wn? 

^f . 111 Z 1 141 z 

n. M2 z x. 141 z 


«. *X'«^^s? 


**Fnt*M 

I 

*rtts^ »iwi *i%srt e r 

146 X 

25 

154 X 

75 


M*1W \ «f^#1 *r4; SfBpT® »W WtC«T<I SpSto -TO, 


148 4. 150 


»f. 152 


*i. 153 









8 o 


•s 5 >fl fJ *i 



i. uplift* (?ps^ f^nst-i 

jj. CSfl^T « *R*tIt foil 

jjj. ?>. < n<p2*( Mix ’f:«if<i<t> fa*ic,»w 

c^rprf& -srf^p? 


<p. i « ii 
*t. i « iii 

^T%T£|^: 


*1. ii Q iii 

*1. i, ii s iii 




’!. 

n. 

*i. 


r^ffi WfOT4 Wig<l TOW WJ M TO! 05|% >I#T foH fe^fS W 





*fT^ c ri<f<r- ton <c«i ? 

64v «« 64 


29X 4 <° 30 y wig frSfew *wn *ito fas r^H N- *nwrt ^ 

>p%or<5 4 t<m vcwfB wt<g vgsto* ffofa ^c< ^t <rwt ^ 1 

'src^pf ^RpTR3 ^P 39 ^ c<Hfe<r* Vvoivv© i 




4 W 

I2 X 

20^ 

29 ^ 


I^PT W, X, Y Z A r d; Sf^Tvs M (Xtcm *Rl) 

4. WR*fft ^t ? 

*f. 3 Li <3 n Na -43 wrsr'^l <rn*ffl 1 

*t. S^Hc^ c^r w cirta fan wh 1 

^r, S^icasi Rhjw t PteJW wr <n?r ^r- <jf$>i$ ^ 1 






ira^r wtw sia^ra diauiPw c%F?i^t arfa ^a# amfe i 2012 ^<#3 >t^cwit5 

118f& c#i *rar$ 1 arwas CTteaa *tra c n wtarsita « asm 'sp^ i a^fra staple* 
7?r afa^ra c#pi^w , ®TCpf?T <csf?r fef%r® aw aw ^tars i ’tfm ^isPt cawt cantai ^aasffr 
c%*bj <iwuifta> ' 5 TT5?H 7p®tca^ aiaatasars a#i 4 cartes ’rtm wa% ^ cara* a*ca aw ta >aa 

<15<1$j<l 'Q '^Icnio^l WT $,C<JC$ I 


V 

/ 

a 

a 

a 

EH 

a 

a 

B 

B 

a 

a 

a 

a 

IQ 

a 

a 

a 

a 

1 

H 




He 

2 

Li 

Be 

> 


B 

C 

X, 

0 

F 

Ne 

3 

Na 

/ 

Mri 

Al 

Si 

. p i 

D 

O 

At 

8 

K 

V 


Ti V 

_Cr^ 

Mn 

Fe 

Co 

Ni 

Cu 

Za 

Ga 

Gc 

jL 

B 


Kr 

5 

Rb 

Sr 

Y 

zX-Nh_ 

Mo 

B 

Ru 

Rh 

Pd 

a 


B 


Sb 

Te 

D 

Kr 

6 

Cs 

Ba 

La 

Hf Ta 

W 


Os 

IB 

Pi 


Hg 

T1 

Pb 

Bi 

Po 

Al 

Rn 

1 7 

_ 


Ra 

Ac 

Rf Db 

1 

Sg 

Bb 

H5 

Mt 

Ds 

Rg 

□ 


FI 

Uup 

Lv 

Uus 

Uuo 


(^) ‘ p t%i ^n?rf*t T<5<pic - r?r ,p n?re i 

(^) c^iit^w *i%¥ Rmjic^m *ffw *r<ffsj ^i<r% f^f?i 

*m (wr 30 t5 cm) 1 

(\5) vfl^fb C^Ccifl ' 5 1^T?X 4>dW> *m I 

(8) ^rt#to5 cwfu oftro4<y cSfo gsrreraPw <rtf <H c nwro *n?rc i 

(tf) cw>ip^ w«t w 1 

{b) •’tfm ^sm ^?rre *\m 1 

(X) 9 r<fi?j 7 n?ip!?i od*fa ofl*i mi ^tf^$ c<j ic*t?j «?rra *r^f ^.^-1 OTfa 

<MC'® *n?r^ 1 

(\r) v l3l’ s PC c 1?T <T5Mlft><l <J.\<R |<1 TOG'S *im I 

(b) <MC^ ^^1 ‘*W%| I 

(bo) ’tfft ^fl#t *»i*j^i<i e t <JV!<1 <rtf 2Ff*fa <W<1 I 
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3.1 

'4% rcrt- *ds^f ^ Rssffte ftf%*j ftppft^ srRjcrw ^ ^[>44% ^wf^m i nyp 

ftfft« wit? w*! vg ^j^i5( sr4 ^ jrsji {rmcrr ’sf#r Rraftn ’Em 4345 Rftfts ^.n (.b^rb 
tEE^T ftsr%B f%4 ^ cri^i rt nr^te rraPppjreji srtfl%fe¥ wpsttor 

ra<¥ 'snvpw n^r ^RB Pot 1 ? I R 5 Wraf*iw (Antoine Lavoisier) 1759 tict osfa 

! sib?b l&fe^RR ftR c^Jftra fts^? rbri ’Hr'SEe 1864 rict tE^ftsftl’SFR 

ftSRTW (John A. R. Newlands) crPof raftiB w ’srgjn^J ttfe mft CRftrgiRfi rete « 
RPTBftf «e 4 ffti OfE® RSI I 1869 rer i*t ftssrft Rfit'slw (Dmitri I. Mendeleev) wrfra 
faas|31 Optra OBg (J. Lothar Meyer) ’f-Pf • i p-R*sTtR Rtfftftft ft%»[ cift'Ef RBia 

tBERatlRR^RR TTRBtER ‘• 44 ft B#t’ (periodic table) RERftTEl 

2012 rpi ■’riftra Rft4t5 118 15 *riii^ rotsi <ramR « ^rfts rrwr ^t 

(International Union of Pure and Applied Chemistry), RRfPitFF "#1^1% Pots I ciRe^ cser 
rnt 'sew a, rerer IUPAC r^t rri R^Tf5 ^•■■is'sfift^ER ■« #4® fpim™ 

ftftg IftnnfE cm- ftftg faiiii+Rp, ’ilS^cHfi rt <R4Rf5 sRjfk >sira <r«Rf5 Rsf% 

Tstft (WWi ^«#i'fi Iftns 4 REa rk<f l rerep, r^Br 5 ^ 11815 wt™ ntaj 11815?j RWpfWRraT 
wrei jwt 9815 ctB mwr rb i Rift cRfa^r^ERERR ijeIr rrt rwi 

9815 cnt™ rwf 8415 ti^Ef tfiRfftp crIr rb rr cur <f[ft 14 f5 crIr reb hirer 

RR 1 RSfB Rim RtRI, RESRfRtR H® 33f5 CHltRR tfft5 W fa# ■PtflfttRH I RfH'&k'E ij4 ft®!# 
H5E44 |r*f 6715 chIr Per 'sriRfftp R«fiR rb^ ?Rr?ft ^pbr, rb HtRT 63 f5 crB 'iift fE rpi#?i ^ 
Rift 415 cRln '5fft r ^E Rirfti ft® ”mR^1rE crPi BRf5 ^rfft^E rirt^ i teir’R 1900 reb 
RtRs^ ,p l#r RBf®E'EraB<3 30f5 crIr ^ 1 


1 

z 

3 

4 

5 

B 

7 


1 18 


u 

Z 

-G 

c 

-^**** 13 14 15 16 17 

He 




+-H 



- - — 




v .. 

Li 

Be 

=ntt •■ 1 

Hydrc^,«n-H 

101-»— 

- C^>?T »»V 

- -it 

B 

c 

N 

( > 

r 

Ne 

Nj 


3 4 5 6 7 S 3 10 11 12 

niB ivb vb vib vue vui vni vm ib hb 

\l 

si* 

p 

S 

Cl 

\r 

K 

m 

Sc 

fi 

m 

a 

Kfl 

Fe 

Co 

Ni 

cii 

Kl 

Zn 

Ci a 

ffiq 

g| 

a 

Br 

m 

□ 

Sr 

a 

Zr 

Nb 

Mo 




^1 

A g 

< d 

In 
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8 .* 

cote Pt<n Mia 'aial't St^lt, sn j il*Pt < p dfPPfsjtsa Sta 5 ata l a •j 1 '®'■It’S, Mia alaffi 

cafaasjtsa aMa amifei i Mia aiaffi MM itsa aa cata* fafe^ aata as afMM « alMMa asar 
srats i Mata Mra aiaLM ca aw aM> iupac a^fas *jfte salts ’st fi>a- 8 .i -a csattar start 
Mita* ■ s T s ft?i aiaf*! sat sa i anjfM 5 Mta alatM ^taatsstr c<iFl 4 Sv>jcsii : 

■ Mia aiafMs 7 ft Miasi qi-j&fiw (row) « 18 fi> 3*1 at M?T¥ ^ (column) mats I 

• Sjf%f5 MlS <14 ft 4* CMP 3 * 1-1 fe>IC4 ^SSGT $T-18 M® ftsr^ I 

■ "sps Mia ai*fta ft(.b 2 ft Ma <im 1 4fi> "^r^i ¥ isPiFii csf!> sa 5 84 pfa> stats i 
Mite 3 ?! Mta> ii?iR<i Mta -6 eMta-7 -^asMaatai 

■ Mia -1 ->a 333 ^ cata stilts, atai 31-1 '3 3 * 1 - 18 cs aaf?aii ^asssita Mra -2 «Mra-3 <s 

'®rfBf5 aara cafer 'sits srar 9 i -1 cat 4 s 3 a -2 caw 34 -18 -<ra star aafs^i 

■ Mra-4 aras Mta-7 Ms as’jpat Mttaa a%f5 3 M csh smt ■ff i 

■ Mi*-4 'S Mra- 5 M? Mra ^jfSa c^os 18fi> 3M 18ft crata scats i Mrs aasra 5 siM ^a^ft <pcs 
*? nw a*ta fttats i 

■ Mia-6 'S Mra-7 —>*ia c*i>s <tsRb<g»»i 44* ^ta i atitaa zic'sicsai c^wi 18 ft 301 32ft sa* craft 
mats i »ma^¥i-3 c®t lSftcfttraaafa^-Hi aifa 17 ft got -sasftarara craftsasta 
astai «'5ita Mtraft 32 ft cfta raf^atM stats i 

sa <3<n<r fatsa aawft ra™^ a# i sa* s.i-'a Mtta raf'jtafM cfttraa rasarafttga ara i faggot 


sa <ista fatsa aawft ra™^ a# i w 8.5-4 faf^f Mtta raf'jtafM crattraa rasan Mgra ara i faggot 

OttOST SRT St^5 ?JFrS Fijr^teil t»tt^ *J?I 301 Wf ^1* Frazil c»|^fsr ffrtu «<rie 

s 5 ?! i sis siw , 3ii*'®iwi Fra^ri ac«)>p Mtta M'toia Mfst •asa, 'sisarst^a 

fats w^5 iiia^t^rDw ataife'iito aa ^'safe w 1 asrerft ^p^soi grs sM& aro Mra^naf^ 
(Tbifl 8.i) >3a alt 5 '! 'J # Wl <P?I I 


cafe 

catro 


9 10 11 12 13 14 I 15 16 17! 18 


_ IA ! IIA IIIB IVB VB VIB VIIB VIII VBI VIII IB I£B 1IIA IVA VA VIA VILA \ 0 
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awifta 1 s-nifl'i 


^aiafsft® Saf'tarsqcaf • ? rsfm mmlta <iiRi<p 1w w amca ww att i ^am cttaaq/Afi *mta f&feoo 
atm amltca* lacanl a# i 


'Sas? atlO) 


m ataltaf&s 531 


mwmastca ctMqwfi at witaa qcaa ®aa fatf^fta i aa^t qcaa ma*tctfcaa cste « filarn^-p 
*rsf am >aa5? {i<p»i i 

mwraasrca cawa cttoaa atcaa w era tcaaiga mm qa aaatm toh i 
« w ettoaa tcaa^a foairpM mat aoira^la atwiG a^aa msatrmia atm ^atm man i 


8.V5 Rf«^ 9 t^t?T'^a 

aaafatas srfta^m ctm^ca* (wt%t arj « mai^ <at ^ caltcm lamj a^caa i ar^prsmea* warn 
a^a aiim aTg [catat, 5fltj alcnscm ^feerl® aff (noble metals) aca] ^as. mtta* afer 
atg [caW, TO b aicaac-P faf£ at'g (inferior metals) aca] %ata fas® amt ^?r i ©afa^r amrfm 
■qqcm »r'i>(.'« aifuiMR^ m^f Sa^taC'ia aa a-’iifj't ittmariaa 5 alsao'i «(tc. j 'i i 1829 mica «ji*Tl«i R<j3i* 1I 
cm. a»RlS. ofelcafil^iifi amaialaai -o(.fl<i atca aaamfr ’P (law of Triads) aataascaa i 

inSl atm amtta qjt> carcaa amaiaRa* «tfifi a® *ms 'SatD catcaa amm^Ra* ■swa am aata ma?. 
cata faaf&si at4a$aa»n ait feafi? calaia» amatafta ma atwica aaa maa ^it<i catcaa mtaa 

a? Mm catcaa mcaa aam an i caialmnlTtcaf - ci>icani§HM a#’ acn i cnan, faftma (7) s 
(39) amawR* *w$i agcnifentcaa (23) ataaitlMmtnnamaam! 


1864 alca %c.sw R«sl*?l w*i Pi 5 ®ui® (John A. R. Newlands) cataca 5 mtcaa ma ■=<*i<iiSI Jiitwc.fi aim 
am&actVinq«a cmr® «<ilnmft<p nctlaacaac® ami ma Rsf%w fop) ^ to la wf i 


smia 5 m^ ; ciiVpjcaiw'sic'rn amatafaasma'sf^aiftaiwtcaaim^anracatanqwa neat faacaatami at 
atm m#m m^’ (law of octaves) mca aRISm i 


aiPmm ammnlaa f®fa® iitic*1*m> ctVwiwn snatatw at f%i acaaat a^ca 1869 ata wf^o 
ciilaaqwst amtaftas issa ®iw»»ii-jai« aifecti croaa ai-^ attfaPicE' csDa^rw aiat ^atw aur i 
aist ta?r ^f% asst atm to m astma i atm mraft Swca 1a®T% ^arot amas 
'siamcaa Iatao*il a 5 ^ ‘isiraPms 1 atm alat^lsi w'la 1 aca I 


rnicwlawfi atm ^5: “aft c 



am'st-jaica aiectcm5a, wiwsirote's 


atamfm^ atiata atmammwa^s- 5 ?r" i 


1913 atca ta«i^1 wait calaca aiamtafaa 5 m^att «iita^ tcaa aa mtmsfta 5 wa atm ' 5 pi m?c*naa <pc.fi*i i 

ajiwfSicvfJ 5R.cilfti£ atm ^a: “ctlaaqwa cast® e awmla-p atiafa wta amatalaas ^act 
atmamsr'5rta1#5^a”i 



M<FT 


8fr 


8.8 

iwraPw w «r<jf?i gigftro dflqgspsg giggrgfggs <3cgg fefew ^itw-p giwgig csgft 
^CHI gMUMfa* ^gg 1©f«M C'*Jl<Wi«i 1 fggTPl fg*J fgsg WWlll *lG|f>)Jlti| 
(K) « gtfg (Ar) -<ag gg^H ©gt^gg %?rcg fgcgRi g*g i g$rf%OT (K) g«wigfg«p gsg- 39 « 
'Jrrfcgg (Ar) gigvMlggs ' 5 ?i 3 £*n- 40 1 gig TOrawfa* 'sg gpjgrcg ^i^ic=rr ^g, griifggTsos 
'sn^g'snw ^igigre^g i CTwea giSifrimiig *g qg -1 x cs £ig*.qg-l->a ^Tggra grrfa i 
wcg c^t® « gwisift* gsngfog igmeg gHiiggicgg « qg-1-4 g?gf^ -ggg gi^pgig >a<Rgn<fcgg 
?nw qg-iS-cs'srgf^igfa; g mgg ^n^*rr gfggfo's ^g 1 fgrs gmrgiggs fofeos 

gteiw a ggtggsrfNsig wng^i 

^mr ^ftg « 3 w*®g «cgrtrg i caf&g ^Rgnegst nra^it'tfw w gw 1 'sng cgnwn 

(,iik°i g«fi> §W45H «ticgi ■ftg 5 '«>su5 cgi&g grcgr 1 'siitM e<wcgi wiwg ^cgg^n ■gggritgs's ^sig giggrgiggi 
gsgit ggf gtg 1 #rs gsgg gfgg&gg giw ggggjg gftg^g ^g gr 1^3 cgnig g?gg gft<tf« 
gggtfi gfgg^g ?g 1 g*fm gigftes ^wgtg tggirwg tgg fe% gssrt dmpt wte « gtgraftgs 
«rsfig^r ’srcgg giggigR* gwn g*qg# g4«m»i •wRfo ^g 1 cgs^gt wiwg $w<w3h iggiwS qera to 
gMgfag> g tfufa Pit4g gsrg 1 

1869 wi irsiffsfSw gg«jfggs -g% 7r?r% ggtfg gstgg, <rgg gifrargfggs g?gg g“ir4 cgsiwi gmi % 
gri 1913 giw Hfgg fo«i3) csgfa cgpiw gMwftgs gsggg cggi ggg^lw gnrolw gg«jfggs 
g*fra grate gragtgftg* gsgrra gragr gjgro g^g g^g qtag wtiftrs <jg ggsgr g*egg 1 te% 
»iii(.'») 6 <(‘c < p gn^gs g*fra ^ngf^t gg'^cgg gH)H wsgt ^ i gggg ^jgtg gsgi ?g eg, giggtgftg 5 g^grt 
>r-nt^ w «rmg ig®# gjiwlsi*? ^ ag^ gsfig ^pi gig gigftgs ?5tgg gftgetf ngsiHlggi g?ggg g»n^ 

8 .<? ^rt?rPrc^ t^r f^fn 

cs, ^i<t®h ^\us cwsn rftro 

'^<3^T*T \®1<l 5c c 1 < rS*i Rh^I^I (M^ 5 ^n <H?I I Rco^ (^- 8.^) C-TiC 6 !?! 2T5t^ <3 Sc c l^S‘ 5 T 

fam w i c>Tm^ v xsi fam i dtora 

*r%F 73 few 3KV, *ffe 72® TOGl$ ^TT A G W ’ffe I <?PR- « 

t^?rra ^n f3c<ji>*ii 3®] <n^ i ^iui?i c^toi ^rra isr?i Ifew “^ffe 

7n<rfe5 ^7T=f<r Mis -1 i anfew i fe# 

*f%F ^ RHW I ^IT 33 (3, ^IC^ 9 lfe ^m\ 4»Ml 3 I 

<d^V» , >\Ufk%^ -tr^ "c<j 7 R' 5 | fn$' extent PhR^ ,! t^o ^ 5 ? c-Hc^w 

«p fe^»t <ra i 0 x 3 ewi ^ ct, 7f^ ^T«a5 ^t -1 cwr fe^fb' 

tiTTiwr ^ 1 5 s !-1 -4 c^rfe^g 'fefe^ -tfe T^g SScn^&H 1, ot 

ffei^itcg 5p TR^Ts ] 1 $i-2 -<aa ot ^fefes^ 7^g ^tt 

$i ' ;7 R ! *rrRi ^ng^fi s iT6?n <n?i 1 ^•uftre** 5c e i«vS # i wr *f%^ g c^pt^ $ 1 -18 - ^1 ^ t 5 ? "'ll?! 1 






8.^: c-D<."i» R*«h 


’tfra-2 «’tfm-3 -<asi ot <3 wdfte*fl *r%yxs $c*i43H 

c^caT^f^?^ *t%wra3163?c«w&i<nw'siww 35-13 c®^K<7f8?n ^ 01 x 51 c^r^rr «tfm-2 « 
•^fm-3 -as croi 5^-3 c^qr-12 ’Pfe < 7^1 ^x*t «j « oa •’nfem c^icti 

ct1ot?i c ^ us , #r *t%¥7a differ c^pr $w<rJH «nx^ crra *f%yra 

5c c 1 < l l U'I ' 3 W!l?I ^HX®! (10) C^lT^I <K?1 Sfl ^RTffl Wt I 

nSfm-4 (MX*! 5 »!%-7 r# (71 TRsq cwig $CffR^T d X3 ax^t ^ WfsJ C^S d X?I 

awtfs aai ^pfx-m w’Wsi $x*mja a'cara vsm q*t Pix4t ^ 1 ’tfra-ft aa? 

9 i%-7 -a?r <tj ctofi tx^mrr f x ?1 a?7Pr ^z?i ^ic'nc^ ipi a*fra ^naPta Pro 

'sr^ k casar 53 1 

tna/fetefisii 5 w*r <r>Cfi aw 'sna ^cji Pix^sn cxtPfaCT* <ic 5, i$ faM c?3 5 -8.'s) aw a?t 1 
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8.*» C^TlSl 

a c^ir ^3^5 •’Rftera w <7181 ct, ^ra fatw c^nst^rr ^nsrraTO ^ 
^ 4 ^iTT tbh 15ms tbt 'srW£ ^ ^sri'^c® 'jqRjRS® ^?r | ®?r ^ •giro <?fl1ferril sttac^, ^r 

Tfe STP5 I ^■•liPlW cwtft^f C®HffaF f^fe) i£Wf5 7#?r ^JTT5 I t3 T^Wf? URtmftf c4fr$WtfI ?WT SI'S 
c-m ^rsrp^Er sfHRi^ssr afM^Fs ^ i c^nfersi, ^ijprpiPsirst« «ms<j 

«Tffer 1 fspr^i 3iasn^ prr sr? « ^isrKg Swom frsPNfr ^■=R3) 1 :ifwt<r «c^i&^r 

^ ^37$ 9 13 TO s|*rw 9 1 a 'tt*it $ti ciih^iijt^ji rete 9 uMiifa* s 4 sfei 

4te ^M+Pr %fii«wiw «iwRfo ^r 1 aiH- $ 1 -] -iag sr^pr^ 'ws, f*rg 

*t®MK+Rf 5 N> 1 a $?ra anpr^s «t®r^ nrn^ii^rfw ^iw ?nw ■'Ftm ’Rfm ^ra%^ra-Pr? 

'si^k $n-l <?w $1-17 *t# oil!*™ii«<( 9 tpicii^i cm (si^ *pfe) 

"rack’s ('sfSl'g <?W gpT *tRr I $1-17 '3p3fc ^jIMT^PT^fi s|*|sR3* 9 ^-sr? $1-1 

’fm arspr^resi 's^rirt 'stcrrf ^ ^r 1 -^jmwwps <^3 fsf$i[ st4 ijw «iarctf^ 
’i§^ic^Rtr3W 1 CTipf- limcstera ^-w ,9 ■’trairtf^ ^ijr^f? *mpi ^hot^ 5-1 
^W519 CTpPT^ 1^5 ?sft% ™., nmsiRfW '5[RFH, *||i|fi) 4 fi=f 4%, 15f^ ^tiwur, 

^c»i^p ®ipi% t'$nfpi sr 4 < RfRr Tii#lo 5 ^RfRasui ^?r 1 'RfRr ^13% > 3 ?t 'Rftnifi ^fiifn^ 

'EHPk.-? ■'ItfiilRlW ^RF13 gPT *fRT Coil'll '&R3 C 3 !!^ f*i(.i?3 f^tt^ ''TftiJRf?^ "^1 *IRr I 
•nrn^tfw ’srmg ^rtrs ^4^ ^iRn^w^ (ftf sufs^^no •»pfRr 5ira% iawt «pfRr iw 
fli? w taw nrawf^ ^?w "^ifi TiTW -^t ’irt 1 <5pafR $i -1 srrspt^sa ^mrfswa't *t% 

^ $ 1 -17 ^jtc , iie«M*iiiM{( ’snypi+fi't *t% 1 c^nr er?fS $^tfi c4>pr^g 

^iii < if^ : fr^^f^ ; TO^rsr4^^3ii^wgr f r’mri -fwc?r c^Prc® •'sira^s ^r^c 5 ® i 



f&a 8.~< RR>^c4h 
































































































8V 


iPlIfM 


s.g etf^s Rt*r p^r *rt$, ^,w ptj, -jgpt *n^, 

sjiwic&M, ?r«trpr, ^<a. f®«a c^fr) 

’spia «n^ : g*fra Riato qa-l -<9 Raf?^ catRRSR caw- Li, Na, K. Rb, Cs 4a* Fr w *n$ 
(alkali metal) aRf ^a i >agi awjcas? arias a lot is&iii aw ^rSctjicsR RtTa <3 gas gag S'ols sw i 
R#sfe? gtsF w Rgf?^5 masala ^c=i<r®-tft> ^arjw w aw snaft* cato (war ^s§ aw i 

ftw = gn-2 -<a Raf^ Be <RW *jg RW Ra a 5 )® cafaRgsw ifWia ai^aRt (alkaline 
earth metal) ^ I '3WS *bf 'stci^'Gl Rha acp »k.«i^ i siws ’llfac's ggfta gag frsia aw I 

Rare R&tfts? *i%fws 2ft> ^tarSamt'jrw w?aw'straf^pcara WiMtoi Rtcamsjs 
lafeg cam Swt< atf&w «rrw i 

CTl»t: Risftw ^t-3 caw s)g-i2 grfe qpr Raf^R cafaggs ^a^r^a <r1r 

(transition metal) few gftlRS 1 arc?m c#wjC53 fast? M swc? i Rat am ggtf %Rca ap 
ara^s ?g i a^al^s? *i%f wa ^(. ,r t < nu'i srr a 5 ^ Rtafgas calg £rsi<S aw i wtcat g^wa «is«: ras 
c*Tia’r.{cw Rear sroftcs's drto caw feMftwa ofkt atat gfos catois WPr^r Rtafw caw wai^w 
gia<R>« "551 1 


gpt ai^: a% aial'tw gg-ll cs arcf?^ crIr- -sirt (Cu), ■gat (Ag) e crrt (An) Rwa area 
taPiaBi crrr Drum i £iRj#ia*sita rrr avatar ggt aw vswaw asg-iaaR e «hjhi 
atareca faftRtaa rWtr feaca arama gat aa i Rtaaw ggr ar$ (coinage metals) aar aa i 
a^saw Rat kss crIr i 


ajwrcsR: qa-17 cs Raff’s crM- F, Cl, Br, I Raa At r^ 5f5 catow rrwi aswttcwa (halogen) 
aca i ajtCRWR *twa aaa gfcwft (salt maker) i >a?rr R^afe? a%y ca aa® twata a^caa 
ararw ajw^s Rtaa ?«la aw i ^jitaiwgagcw ^R aigtiw R=t i >aaT t^w Piee?^ tca^a 
’oWtolRa (electron sharing) RWTCRfa-dflaR=l^5® aw i 


faft a ajiR: -a% aiat^c^s ^a-18 cs c#r^w 1aS a cafr aca i awa r^§'? “t^F a 
ai?n®% trrw tcwSa aiat ■ff «na?ta ^aat S'caasiga smR-aaR aT c*tawa ataror cala akaaraiaga 
risr a^Ka aw at i R^a^taakaatapnafaasfaSgna afe >at calaR^fals aatwi 


8.1r < 1#Br 7 Tt#t^ ^*n (Advantanges of Periodic Table) 

aai?R*tw R*naa « awwfhRa w *Ffe Riaf^ aia^ 'snfaaFl atf^na (tool) i Rrgtaas aafa atat^ 
ai^aRiaaPtR^a aai Sacaogtafsca, Rtaasfe 118ffi cakr taw i awntfi? catoaa 
4f& c®te atr caaa- aqaiw, wtSaiw, aa^ a cast® Ra^t (as^a, asaa « ara%) ^ 4f& <tRiafw air 
caaa- r%cer, atfa, <aPw •s ^caa aw ia&ai iacaoai a*a i 'si^on 1181^ catcaa ^rt 4i^ aw csta s 
4^ aw apitafaas asf law deal's 944i^ *rsf aca awt asfSa aa w? Rtaar eiaTs ca, wtcat 





8& 



&v 

1 

H 

2 

Li 

3 

Na 

4 

K 

5 

Rb 

(S 

Cs 

7 

Fr 

1#/ 

3 


ftp® 4fi? <? 4fi? <fl'ibiPi4 *f C*\<\ ^ i ^ 3<i(.4<i 

^mrnft^^r^TO.., simsfniss^f’Nsi st^d^^mOT^sIssisftOT 

SS^S) SS GSlOTS StWOTt Stf SOTOT d<R 'SIOtflM' SOTIStSOT SOT SW SS^ ™ I 

Rtfts sisftss sf^sf^ <%s?i 'ss^iots swot ^ csls « stsisfa? r «t s' D OTf 'srat 
Jismt srts •=■# i csssqs-l -4 Sisk's st^jgOTrs sjsfts ^u cs^pjototssot 
si^ sst ss ^ ^ots ^Js Isot s^t sis i a gpss ss OTtst 'sra s^slss^ *11%^ ots 
S wS-i mts srits -ires i sitcoms ctW Si'S!®, sstt mfss stot fs&st sot 
soti asics csscst gOT rs^s; c^s^Sfi SJf sisrt ^s^t 


N 


\o 




c^ 


»n 


vO 


oo 


Na 


Mg 


Al 


S f 


Cl 


A r 


gins srsf^'s rst cs crksi *as# c%ot sjtfe sm '^tsi sot sot swi csss rot i ’'otjIrot, ^s^ 
s^ks 1st%^ gcs rsI% *s csRssjps %% fc^sr ^ c%ot ntfssiPfc wi otOT r#, 'sm RTisSf 
CSteOT S<R?t Siw '^SSI SOT 'SR sir S"OTf SISTt OTSSt SISI < ’tftS-3 -4 fs1%^ $?1 RSfi? ~S OT>1 SHOTS 
(jste 'spran (frsOT ^issi otR ot, csifosts ^is st^, si s*frs -wf 4 <r ses> ijs Isot ss§i sis i <i*fis 
SIS% 'Bis fSOTS CT^Pl'HOTfl tfsls S[SS1 3RR OT SlM&S ss I 4SSfss (3#S « RTfa SJ#S rstis 
sts* i stw Rsfis sisffcs rot otIots s?itn «£st: sr i 

Rises ’stsst g^sts ot, sifts? fss otot R^fts sisPf sot csIssh?^ sf^s*t 'sst *.«i«. scs sot® 

S® OT i9S 'SK'S^f RRlS^tS I >S S^ftS SSI SIS OT, RSflS St3l% S7SSIS SJ51 S^SR S? 5 ! SStSSFf?! R"S5S 1 

8.^ '= :! ff?rt E t?r <tstK ^rar ^ifStssr c#h?m ,;: Trc»r -*uf^r's ^ 

CTfe 13 «■ ■ c Ttft ■<? ^ ^trPT ■'iSt^ffi *t^wt 

mm^fo ^Wi: NaHC0 3 Na 2 C0 3? KHC0 3> K 2 C0 3 /CaC0 3 , MgC0 3> 

(HCl)/fwi 4m) 3 nrf^r. Ca(OH) 2 , ^5 c&7$fi&4, ~^4 3 IwH, 


\ 


m 


^WTf 


fepT 


K 2 C0 3 /NaHC0, 

Na. 2 C 03 /KHCa 


•f^t 1 


ntf^T 





■flu 


Hu s.®: (^) '=#^iu^i5 mr\w^ ^ wto wm*\ (^ 









































































































































■335ft 35i5ftSt3 2/3 am NajCOj/NaHCOj are i srsgTO fryq iraft a^s to ^ 

03133 TOT %I %I 5T\^5TC33t?R5 >#T5 PIW TO I •’Pfam TO C3SICTT *TCPT ft'Hflg *5! fa at I ft«,3g 

airw f^ra ^prtS?r TOiFn *rw to i Trprmfanp affara amcsr *mi^ 35313 war anatas <Srwar 

-T>l(>*HOTJl al%r«l fa-WCd 3131 afaf 1<t ££33 «nftc® SK^H wt« iSaiafa^atfpm TO I >3§ 

35133 311311 35313 C5ftl TO I jr£33 ’tlfa® qfofatf aiPT 3C3H ^3Ttq ^ afansa TO 1ST »I#J3H TO 33* 
TOW 3H3T1 TOT3 Cb/Gl TO I 

>3^5R3 35 (GaSftSw '*ll-i'-JlPi<ls 2/3 3R K,CO ,'KHCO, f%*lffalTOI «lffar <«3 faCbd (ftfal 'ff TO I 


3® ^' : '-'St< NajCOj/NaHCOj 


*3 K 2 CO 3 /KHCO 3 


C*l 1*1^0 1 & 9 fWH Trwfa; © 7fv^5 SjPflfc‘*W ^r*®Tj ^ <E 

'*fm\ 41 ^ ^%?n 


ra^p~ 

S* spr/faro/^ 
HC1 


<f"3 ^It^s 

*t.npw 


«tjrpfW fcC*tt 
■ art f^® 3^ ^1© 


fcflg «t'f^ 
3!f^C® 3OT «© 


(WI: <T®^ 4 { ^«1} 'iJ^ ■ 



: f^rW ^T, < 


f*l>cfto <^St : MIWI fes?T «PfT W ^ra fel <PJ Ctf*f ^ <3 

<R vD^ - *l*fW‘ ll K ef ?f ’5‘ 5 TC?ra ♦fft’SRFR ^RI I 


b. Rt#t?r ^ ^t? 

*t. «n?wrfw ^ 


■*j. nwiT^^ 


A = 1 s 2 2s 2 2p 6 3s 2 3p 6 3d 3 4s 2 ; c^Wr? *r*fa (RSR sp*t 
<£. Group-2 *L Group-5 

*t. Group-11 *1. Group-13 













<n 


f-H(.*4* O *8 8 iS'Sif : 

easier gc»i?r ^ 



X 


Y 

Z 


[ ^sIRif x, Y <SW Z STeT# wcsf; SfE^T® CHICHI C\lC= 1 <l SfSt^P 55] 
o. ‘ X’ <xN6 <#5 ’fsfera? 


5*. 05 5, 8< 

*1. frX 5. bi 


8. SF#fo WH®'CT<- 

i. ^fc‘15 1 fi> ?;c^5>( vsrtc^ 

ii. »|BI'5t c lf5^>'XWIfT dU)M ®fRI 

iii. ^fa^wt an^ ta ^5 *n?r 

f^55 WHfJ’rfNs? 

a>. i « ii 5. ii <3 iii 

*t. i o iii 5. i, ii « iii 


^T%T ST%: 

J>. 



F 

Na 

Mg 








fsarfS -=>r*fra srf&s «i?»f 

<l>. ii!01 JJflK; f®Pf I 

■*i. c#nsi» pi< «fr$ <*n ^ w-i- <nwi <m 
n. S^lnc-w wN5? 'sn4T« >r<n>'ra <rs? <mm i 

*1. 5'?l v lt < M ’I^BI <3 SfT'tsl 3*f5fCiil t i^I> ^s5> *MW -'fel 5!?TQ -ifol'sls) fe»J- 



C<llW3>f 3f £3^ 50*1*$^ ^Is^Tt 

A 

2 

B 

7 

D 

8 


M*rrw a, B -a-n D -=ir4: sfbfa\s »icti cvtoT* af©N> *ra| 
<£. *{gl *rr$ #)? 

’i. lie c^t’i ii -4 3T®ft^ c 5 ^?- ^n^iTT« i 

n. b g*i% cstera s«?i <8 Nji w i 

vj. A'sD GSf'to wh«c*mi<pd?iPw *fws^®wt <h i 








Win ^:mii eg ippppt wife, w cnIfw Hn^pnp 

*t£to®tc«ityf%w f«st* <?« hi i ciflto *r:rcr?n*fpnp tiwifus WwiH* ctoh O v N n . F, t ('I n , 
Br : ^Tf^i wwi ^ M?wt ’rifo ^ 0 5 , P r S 8 i 

feg ** 1 ?^ fifr* ctTst ^ otr- NaCl. H.O, HCL CH 4 i ^ 

^ TOi vrrw vg »tf$w i <r*w *&h 

'^’O r v^v*!? '^i*j c“W *^5^ ^ Pw*^?! Wi n ? rrr^5 2 £ow§h < 9 $ c *' Mn i *rr^~'W r$ 

fiw **n&v*i mf*f wt^;-wp? ftp?T «w;<T#t ^ ^ i *fc® ia*f*p*£ 

*r^ <wi« ; k Wi'C^j ^ w ’*• wis «$rw p *wtn cnV* ni c*!tOTr ■wmhi 

sJCUC f *i 



wra <rfo c*tw ^msrt- 



(i) OTW®I iOWjPW «!t*M! <WJ1 *fc$C® i 

(*) cvr™ If©*, « tffljfaITJIW^ NMatrt &?>■< *RC«W f«KC® Hti54 I 

(^) Wi n w*wa« r ^ faftrai < r wn « mw< i 

(©) *1^9 ^ «flsi <n?Fn ^nti *sjc^> *ft£4 1 

(<j) diTnnfH^ ^*3^ ec^ ^®r ^chsi <w*m <?sc» h?^< i 

(fc) ^ITIH 4* WH $T WTT ?$?? *ft34 I 

(°[) 'NinPw **r *n?m tW i 

(vi TniTii^ i 

(i>) *illlftl* «• ^T*T?tS TTTW T^Rf, >f^f. fi^W. ■"iffaftT! 

*!** ^TOI •WC^’ *^!st< I 


(Jo) *SP^ <1^3 ^ ^ST^fT' ^TMTI <T*3C^ I 

(jj) wj<«jcHii^T®ro f^^ftWfifai umjt 

(JV) ^ T%^r« ^<VKW5 8Wf3 NOT v Ntn r H«f f< >-V7lK?i *1W < 





































T4J iVjlWfl OT w, ^TiT f«;~!i> ^ ^ 



^R* 


Li, Na, tF 

' Stf # ’ < 4s! C*^ *' vSSSg 1 ^ ■‘^'■•'T? R^ Sr^SSiiH i 

1.4 i (.HI C^fe^T?T J rtPW WFT *Tf^r ^3<T CT> ^UTCT CRfaET (TTWj'fiT ^^4E 7 T R’OTI 




Ht«c ^ r 

^na^ijii^ 

$'7‘"fw' ^IWIT 
V 


W *WX4 ^ :<&'■} 0 WF?T <S *1 ' 54 * 1 ? CSr^ Tl m: 4 ) 

fee C. b ! ® 4».l*ii^l£*w sk*wij*i W 

ctA c*iN^ c<iNM (Valency) 

'v!^' cS^fJ ^ c, S , i r ’ X # i , l^ ^£*4 'T*4 v> *v W s^v.'^ ^TSR* ^WfRT V& ^WTR* Csl^'y 

SfW ^5ICR* cC^fJ R7 CR^TCf 1 <1^ C^rr Wf <SRTCR 

iCi^ C’^'jX "^?*T s'^^'T CV'^te cClWjJ t^Gr^Sf R*^ 1 CR*T^ C?^ , 3 r R 

^*£4 J 'gSlC% 1 GF*T R 1 ® W<^j4 ii^4ii^ R^R C 7 '^r^R 3 S ^ CSrFlT 1 CR^R ^ r .*l<j 

WK? rt<~ ^ffaTfrwj r^rf? ?'*r4SR *wn 3 * 1 4t 

cr*t^ cRtwrst Tt vir^w r*gti ^ ^W'rtr'* rpsr cr*t 

cw^ OT^ R^ I CRt3T^* ^5 CR^t/T CXte®, ^v C^TT? ^Sf ^ ^SRT? Rf 

*=f J W I ‘•f^ftf ^R^IR f*|% R {SiRR ^?ti-n-j^ ^r r f'«-;}] 3fl$$ ^ K, iC’TT?: £«jWrJ\fc! 


<7^1 





aa 


orfceft 

c*ta fanjpi 



(TTtWTSl 


7 F*F*T733 

C«/fr l\? 

tout 

«H 

Is 1 

1 

1 

1 

3 Li 

1 s 2 2s ] 

1 

1 

1 

4 Be 

ls^s 2 

*> 

Jm 

0 

■*1 

4 Be* 

ls 2 2s A 2p x l 

2 

2 

2 

5 b 

ls^s^p * 

3 

1 

3 

5 B* 

ls-2s l 2p x 1 2p y l 

3 

3 

3 

6 c 

ls 2 2s 2 2p x ‘2p y 1 

4 

2 

2 

£* 

ls 2 2s I 2p x 1 2p y 1 2p z 1 

4 

4 

4 

7 n 

ls 2 2s 2 2p x 1 2p y l 2p z 1 

5 

3 

3 

nNa 

ls 2 2s 2 2p 6 3s‘ 

1 

1 

1 

isP 

ls 2 2s 2 2p 6 3s 2 3p Y 1 3p v 1 3p 7 l 

5 

3 

3 

15 P* 

ls : 2s 2 2p-'3s 1 3p x 1 3p v 1 3p / 1 3d 1 

5 

5 

5 


<<• £. ^ viPR. Ctrl's*''A' 


* fe> ^nrf c*ilc®w 'Sf.'afw^o y T ?rc*r*t <pw l & ^<]^t?t cik*w c/nwrro wi W33? z$ 5c«i < riS , i ^ I 


p -^TS ■& i^WJT \of& (p x> p^., p 7 ) WI p-^1^ GJ3 ^OTOj^T ^IvF-f *4*4'-5| ^?lfi> I 3f^5fl? p-^ 9 ® £?I 
SlTFFIi 7 ? ?JTO5 3i<ld | v3W SfC 5 **? p-’F 9 f?g 3C15FPfi5l73 '5^fl> 4*d4 3171*1 <*W I 3*14'®^ r ^i4'S 

^3 sd^U*! 3Wl^Bfl<a^lW d-^l^ ££?T d- 1 S3^ 73 377T*t *Pdvl I 


dfw ^TPT ^<T C<\<*\*)\ TOTSF5 *tTS I 

12 ^ 8 ’ 17 OI, 9 F, n Al, 19 K, l 0 Nc, 16 S 


<?.« ctfMsfi* (Radical) 

caHfw ^ >a^iftR5 cxi^ ^ppifW 9 t^5n c 0i ^rsra w *tfrs 4^fi> -^f^sn^ig^ at <a^# 'siiac-w (Single 
ion) ^TO’srtm -*ca 1 (Charge) <ffit *31 <a?rt wp^i ! *N^^tt 5 ifif a i# 


‘ i TK<T I 


<r 'sitaR ^iw?r MIWI i 



















jvim 





(t.8 

acwfi ffliw <7ITO 2f#!J5 (Symbol) <W cwr arw* cgftro <yro (Formula) <Wi 

TOT CTtpra Mps W1 'NISRTO 'SFjJTO STW gs® i •giTin't 9 'S(T*fHft1 ! t^ 'SlftR 

itow <tt ^fMR 5 ) tot (rfrtesm ^ ^ i tow « <tiw sttto tot dfa tot 

W 4 TOW ^5 ^?T CTO (/Tftra OTe 'TOFT *pr 'STJ I CTt*$ TOW -9 't'TTW TOFT?I TOFT 
WH CTOTF5T ^f TOUTO TO3 ^QTO VST5T, '$t$ dgfiT 4TO* TOW TOFT >3?# 

^M^TO 5 TOICTO ^TtW 4.M ^ikr ‘Mfl I >2TO 1 TOl'TO 5 TOFT 2<pfD TOK-lfl ' 5 TTC®T <$$ 

■ 5 ?! I TO 5 !!* ft-TOl'iW TOFT 'STO 5 TOI'il < ( i TOTC'FT ^TtW <£j§ TO I TORER 5 9 TORiR 5 TOFT TOt 

(RlTOT Ws (?m RTO TOW ^ 2WTO TO* TOW TOT 5 fC?I CTOT TO I 



^ c traj^^ifR 

>ra-P'i w atTOf% r??itt 9 

<R)r?m csrf& toft 

1 

(TTTFm 

'QW wjh 

'Q vshl 

?m\ 

^TT 

STOTT 


Cu 2+ , -2 

S0 4 2 ‘, -2 

1 

i 

0 

CuS0 4 

Na + , +1 

P0 4 3 -, -3 

3 

l 

0 

Na ? P0 4 

Al 3+ , +3 

no 3 -,-i 

1 

3 

0 

A1(NOj) 3 


5-P: Q.y: TOTTO 5 9 *)Ml3l‘P ^|f| 'l ‘Jlill 9|fl>\3 *p c.;i ‘pfEj C. # Ti(, , 5) "TRC^'S I 








am* 




: flSfalJC- *! *9 ?R&P'Z I 

^ r«^rviv sjwtct dfM «fewH thw 

*itotsm, ^3i*j >n?:^5i «rw ^Mpht riflnw tWoi 
'7 p *ft 5HI ’•'»''^V 4r ’ < ^1^ 

w stj! cTO=r 

cifcra W« S^VTB <K*M51 UW 4MI 

mtaro <a*ft cv'w c^mw w cetera 

TTfsfTI *f^S, OTC*t £ViVr.nty£a M<sV*J 

^C4 S - i^ff 3TJ i 



rvStaj cfa * 

-■'Kr.W vhw. ’Or-ii (rifaPW 



ittCOlVlM 

w* dr \ym 

TO 

f'i’Ste c5fcro 

MTOFgl *Wfl 

<*^pPB 


H, 1 

CM 

i 

1 

1:1 

HC1 

C,4 

H, I 

l 

4 

1:4 

CH, 

C,4 

0.2 

2 

4 

1:2 

co 2 

N f 5 

0,2 

2 

5 

2:5 

n 2 o 5 


s/f ?.« ; <jjff? fwo Miral^sW Mfos «)P»@ CTbM inert 


<t .<? f^f$ 7 ^ITPT *4^. 4?I tMh'sl 

f»TMI CW*Ht SH ysfru JllijStg '1 }j' 5j^*fS fr|f$s ?] V5W <*!' 5TJ1 

vit s^rts f^uH. «f^r^s $??T5f^ f^tm sri i 

l frat T5T .- f<HUC>145 cm$ ?lwin» 

Wa v si^yi^ijw r^rm ijfsnf : 

He (2): Is 1 
Ne(10): I s 2 2s* 2p 6 

Ar(lS) : Is 2 2s 2 2p*3s 2 3p 6 

Kr (36): Is 2 2s 2 2p 6 3s 2 3p*3d 10 4s 2 4p 6 

Xe (54): Is 2 2s 2 2p fc 3s 2 3p* 3d 10 4s 2 4p 6 4d 10 5s 2 5p 6 

Rn < N6): Is 3 2s : ’ 2p p 3s 3 3p p 3d’ 1 (! 4s : ’ 4p p 4d 1!) 4f 1 ' 1 5s 3 5p p 5d 111 6s 2 6p* 















c^rafi <mr, ^tst wi ftfifc * cfer cmm VC <T 8ffi 

fOt^ ! l ie -^T ofMWtft* ^f^fll 2 I b' 5 ! 2OTT "CfT <a*^fb '^M ?I (s) ^l?I C<TfWT^T 

2 ft *mt «pf <n He -43 ?itoi He -43 C3I5 *t$t y 73 2 43 * wri 

ftfe 3 nro<T 8fE> $w®h ^t srr wi 3 4?p 5c<=i4H 

3^3^ 43t ^Rr#r<w5T« ?r i «rojftc* «hjhi ctfiwjcw 

4 $C*1<ftLH f^TTPT 3T <2fT^PT?J 4 m T Rfe^SlW 4 <3R3 ^Rt 3*53 $C*WiH T33IPT ’fe 
^wfll 4^35 Ofl2T^ 2fC?n^%I ^?^^^II?5f!T^fl 

ffJb ^<5^ $ 

c^l-lfll *%$ Li 43* Na -43 f33IPT QtC%£%\ I 

3fel£3 Li, He 43 ^c^lH Rh.<pi 43* Na, Ne -43 $c«13\EH 1<hjpi sirs 3*3£3 33333*3 i 

c^m c$m^ >3 ^nqftmvw f^rm 353 ( w*v 4 

C333 fafe 3 C ft^TTPT «TO 3*3 C» t>i$d3 43* 4*1'® JW <MW 3TWTf 3*3 I 

AI$W&tWC # 1*J C<llW©1 3? t3 4<J>fb 314 5cn<rS r i flCfJCS. I H 333T% (TTTC 5 !?! ^ siic'lfl 333 4f^ 43 f*IW®»l 
ftft 3 5 tTP! $tTOg3 13333 TO 3*37^5 R$73 I 45 RJ tfjft 5^7/73 333 ST^tOSH 3331*1 43*fS 

5(1*13^3 sj^^f ^ra 31 3 I$c’^i^kh?i $t*i3\GHfD ^*15 'WiPp 43*f& $c®i3$k'is ^rtw c*f3t3 <*w 1 


He Nc Ar 

^ 'tf (due:) ^ (octet) ^4 (octet) 


^j5?rR t^BBr ^nm-f^m <a Pwra $*r%5 w ?mr ot- 

fafejf c%era fawt*d sK*rr Sw^h ^ c*mim ?ir*nw ’rwj’t^i c*w 

*rfl^ 73 21^ ?wt crca ^rf5f& 5w<iBc*w ft^npr ?n® 1 cwr^ts 7^ He -45 

fejw ®IF5 ^7^5T^-v£TsT (duplet or duet) ft?ra >aw. c»il^w! «73 8 fi> $c«i-*S-t fetw ^Tf® ^atT^s 
(octet) f%^ afefi> §^73 «tm® toti 'aw^t >a^ «tw»j 

$W<#E't ^HI >3^ s t^57l 5 ^ c<tt'6rl^ $M455 i*M ^!Pt CWB W 5c i 1< i 'E'l c^l® ’tbf I '3®T7? 
5 w< 1^*7 f i^C'W 'W , ra^]t c i s , srf?ra f? Rs*fl«i w 1 5 c,*i«fS*( < m to <) 5 h 3>73 573 ?^ 

^ UJ3 Pitt •) 1 

<f.n <l>(i?iP(4 e <il5iluPi4 *fo&a 

Li, Na ^ Ca cwI (FFVz w c<m*>\ & 73 ^<n ^t ^nSt 

<K5l I O, F ‘ ? l^ i ll c l '5c 6 1 < Pia r i <K<1 C^I^J^I W I?I f^TTPT ^5 <K*1 | 

H 0 ^ • p i?T5n c t 11^ ^ §c^<r5aH c*r?n<T mi i 

^ 'SlW CMl 4 ! 3 .c c 1^£*T^^FfR-SFfH C*!^!Wfl ^TT^JC^I " ? I n! J 7 T I 

'ORC«1 2fUItW%I \5^fT Wifi -IH <T?5fC^ ^C<J— 

b. c<MHI C-Tfc^fl C*ffi *1%^ Wfl 5w^5aH 5cwlaH I 




WfFT 




t*. ■brt=i?t£ to sren <it •sTT«nrsr ®0 ftfs n 

%5m«it® ^mi 


<5. 1 OTR 5 17 'll?! ^iMR^ esp^PTsp , fr i + too 4 ! (duplet) «?1 

'St^p (octet) fRTSTCBMKPTI W "CRT ^W<rja*t *tl?I e t^5I'5t 18 ^sm fog C%! 
(i?rsH K, Ca) 8fli> $w<pjj*t urn on ¥ a ^ «tm si s tst?t $■>& <t (1 si ■>$ to?t i 
'^’•r ^tic'isi ^rsra ia«n« fto »i «i •j'w*! i 

®wt?r R>few ■BRBpnj? <t«h ^ wi ^ <r wt af% -rrh ++frN bi -R^ti ^ 
^?n 

OT ^IH^I < tc a tS ' s ft*WR TffW ^ 5?T '5tC^ s 5Wraf^^9H^C«II 

tf.tr ^jf5t?H •Q RTRRR 

■WMiPr wifSaiJ)« %c*w $w£h Rwpw Isa ^ i 

•?l'5lc<i (7t#?trsr, iHsiC'ifi 5e r ' < i 1 E't fa'iiM *It® 5 > fl(. < )? Na -•Sft 9 f 0 Bl' i t% s ^WIT11 I 


C*R *l%37 700 >3B s it> $c c l<rij'( 'Sjlt?1?I PIWTW®!^ Bt? 
Na + ®H?lCHfl M«fH 


Na - e- Na + 

2 , 8 , 1 2 , 8 


1115 calftRft 'stwr = +11 
10lft$e»wfe*H«lWH- -10 
CsifS M*Tt*T — +1 


CT^5®TCTKP1?IC , R*l%g , ?t^TCTie!l , 'o1 ^W^STPRStR* (1, 2, 3) 5c=1<WaH «ttt* ^ <^0 $C=1<WH 

’rtm ’Pfm srirt ailCT?t 'jpRm PiSRbir <rfp *pt ^r ^c?i i %?mrR^ 

PiSf^{iic>i<i Titw ij4«i®iw ’4(i<p%> «nr^ | cOVr^ $w<hr ^rer ^ ^ d?r 0t '5%p -ff^R^ra 
% t 1 ® ^£3 % I B 0 trr ea?lt 'RW? $c, s 'i < PiR 'STM ^Ct I t? t®|R<p BJ 

'BTSfl'gl ^WjjH « caf&R 7RVITT RaR «frc^51 ®tKM ■®BTt c T 

R1%>J WIW tCPRfe 5 ® ^PHIsl MSf-WO «RI®r® Wtra %B1*t >3B! >£H0S 
(BTOf ! ®RR vSl^ <i]R^s «HR50S'BT t (R^ ■'RTBI'IC® % c t® ^ I 


Ptw <wi : 

r^r^t GPt% « 'W I* ICH»l 
S'.SsftW TWtRst %£ 
'SHU 


‘I'lN^wrw^s’ <w15ish 3W i 

<?p rr btcb? cspiSwa cbwtst stu 7, ot 5 7Rvm 17 , n «nR 

yplt+i 18, «i6ii®i ® t?i TRvtn 81 'stMc*w %npi = 11 ® w® 

5c«mvE'I 1 

Cl" M^R 

Cl + e" Cl" 17 ft ot&r?i «n<R = +17 

2,8,7 2,8,8 l8t ^W^C-W M«tR- -18 


CSlt&M'fR = -i 
























































































bo 


sot TCar ^rcft^s gpw$$ sn?n?j ^ i 

OTI^SPP WFFJff ‘ S OT1 C I^ <5ffHOT ^TI 

fim ^ ^<t5h fi'-wcra fiat 4w 4tar« ^ ‘ 5 i?rsn c i v 4 ?i?t Fwfa'St 

PlS ?J *TTPT f'RR^BI 5c e l^ J £*i fa^Jl^l ^TT^ <R<1 <3 ^JHI^ItH 9 fl3 c T'5 $C< C*W8 I 

13A1 gO“' «||*|G'H $C B ’NiS'1, CSlM <3 PlS£«l f^f?T W I 


C?-c5> 'S||*iPl4'3*SR 





fuai <? ,\®: 9 f^T c ]^ $cHs*£*i f^HJPT 

9ti%m fteiw ft^BTR cg#^ t^r^r f^rcm *tts corral 

^ 73?t 4 <rf5 $cw£h <ra T^fejWT ^-4?i (duplet) ^ «i?rai*l wisrv^i ^ 

SOT PlSJ C*ifi C<HW5t 3? C33 ^ 1§t (octet) frm 5 'TF5 -^<1C<3 I 


9 f<RT^ ^TOflfl 3TTC7T Wt faftsTR ‘ 9 f<rsn^^T?t C*TO5®1 GFlf^t •n<Rf c p^ TfH 

WFJ v£T^ C 7 ^ tfHf® *OT TO3 Li + « F* **1?!^ ^ I *fif> 

^ ^c<j LiF (Tffat ‘ ? t® c t^ "5^ i 



ffes <?.8: faftflW C^wi5‘-b (^t sOTsfelT 


c^tfeiTsi «c<?#^ *t?rsn^ c^nferm espials (NaF) *tN sjfejt cw i 
[wt^eT?^ to : wriw wnt 1 *, towPbipi qpw&m <s* ‘■rSifasra cw$b aftwpaa 
stfen cwtq ^vq i 

i. WOTf^JN '^1$^ W 9 ^ ^C'W HlWC'lfttfU 6 <P'®f5 ^C?t T iH SOT <PCf1? 

Mg, Mg 2+ 0,0 2 - c^? 

«. WlPtHtST C2SPHfet5a 5Rt^5 













































































to 


cwn <nu ^ a<?* *jt^ ^f*i^ 

$^ < ?ii r V4<y-<fcbj*vn*,^ tJ5f-? W3^I 4j>l WIM ^ <z TfT*?I3^i •fOM't- <£ I ^tltillH ^ '*\ll#^^ A£3* 

*fliif«* wtstta^rati 


$C°H^ WM-fWcHfl TOTTC (TOW ^rHJ^T; W/HUn*^ (TOW* <TO*n C*J fe jJ 

frTjfor *m&\ <ft tot rite^fit ^sFjP'd to^» °nr^ \*>\fv i 

*JR? fejfrfly^rawp: ^ mif^ <^/M i 

Na- *Cl- 


[Nar 



tbx e^s NaC-l 4 *j ^rafcw «w 


*M TSaneM. TOfa<? <?*w TOttF^ Mtfm *r#a «jr l ^ 2 -as «rty A«spi 16 « 17 -as surfed 
v?n *i$ ^’c<? i M<r?j *t#ta 4*ffafo «r<^ tiw w<f$; *> in^j^ ^ -n>v ^ ^Sr^Mr*? *otp§«s 
«(><fS <WSI?T, $W?3^ *Ttt <1 tiffin «W *<fTO i%S tlWfM TO V^ ATOM’S A*r f%* < MS ^3<? 

W*1 ^ 5H oT: -J£*T 5^ff AI ^ ^IW I £TO ^IU AI ^ I v £HF5 

5>^tn^j*r^ <^rj ^7a 'tj’ufrw* *t?r *f i 

^ ^r#ts 1 fyi 7 ^ 20 *i$s ^fiu*iHR^ ^WTITSI - ^* ^^vww ^7i*&pry\ ^ as 

(duplet) ^ (octet ) ^*5 ^3 1 


tf.io 



. i ?T^. iryftVH, * C?^C^ $' r . w ^5^ f‘^J'C^b; ^5 tff 5 ? I A ?TTO C^t ^ i 


C*KX ^ *TCF!* A?pffr 



TO 3f£ ,, WT y A WJX 



SfaFf c 7^ r /* TO i fa>5 C^TSWl ■^TS^-'I 


$w8* <?sc' 7 to h» i ftfitanq ^iwy (^ as fi^rw) fs^pi ^ «?srs «w> 

SJ5«T <1 ^ ^>^L< HU I (PWC2 MS^S ?WgH ^li'S f^F^T ft«*WI 


W «>S« I 



«?’«H ^Jcg f c«f^ « Qf!f5kf«t «h»mi « « «I8 Swg#f vMoc,? 



TPlTfH 




4»l4t*M ft, nl$Osl»C*M 35 <3 CtflSt'M ft- 



^Pt4n H$UalceM cg#n fttsn 

IbiS <f.'!»: farag C^iW^ ^W'Wa'I (*i*Ml J i 


'Wfjaf ^HW'^*f 5 T ’l jc'w T7 R3 rtiiois (jriWFST 3? esra '5 r T§t ! 5p5^ 5|dc*w 'srsRf f«(Pi<(ir.»ra ^iSt 5c. c nN i 2*i 

twin »rk s BT wnr ^c-b ^rairo 45 '5t*wSn sw ^n sotibr i nrtdjtOTwa 3f5 tCT#n sw ^t 
f5 tcr^ ^«h awnJM 1 15 ^t^jt 15 $ot«nj«i sren «ui«m i 'Wjm-j* Sot-wJh 

st?n ^ra c^p^pt *n^ ^nen ^*h nlx/ts 1 ®f*rrj-^ t rfj3 wh n!i<.*i*i c-pm ft'jiiw? 

cwnr c%ra nr* «sre ^siftrwww $ot*Ih sm aT n^n w ns 1 wt <as ert nfwn *1% w 
^ ^ ct CTlr?m ^wt?r 1 



Iwi £.“): ^l4PBf Sw'PJJ'l l<l*t)|P| flAfl (t.V: C ’ti*l 

<m im C , wn nfon?r cro af%f5 •’bwj?! cwst yean wi Sm3H crnra -m w 
PlVbO'li) ft& U s fIt 5 I ! 5|Mc ; a RllPI PIT5 WJ I <.<NM c.hIc^W CniWFSfS 13 6f5 % ! T^ 5 1 sffWI ^31 
ftrewsi ctiwww e?ra 2f5 ?wJri c*mra ^ fi-^«R nta wi s smpra Sw-sS^ ftniin si#n wi i 

[f^wna : 'sifac'en e cspifsn ^ wh ninfBiS w na i cwfi)* cro <sns. wnffc* cro 
*ji?i <uKrt na i] 

5nra ®iit»irtB« pat cftfap ^ i w^TO^cftlSas^jrarcsi f^i^wT^nw^tennncntnnSR 

"PM '5^f'T 4*t *Jt5 W | 


nmintw pR«m § <aa §w4\Sn fwm ; 2i ^ltcac^ra napmrfnns pwtt t >a?i $w<w£n 
4^tpt: 1 ftracnn ^eerogn 14n?m qirea srt pr4nfe^ w e<t 2ft tc=rn&n otisr i ot 

wen i#i5 ?ttcstC6MT »Bniw -a^i5 ^ ^fticTOa MietJ'oi w tm ^15 5w«wat*M ^itw 


wen 


fT ^IlC^ C*t?TT?T 


^Cfl ^tJr^T <PC<1 I ^7^5 Q 


"-^Q?T f^TPT ^5 <MC< I 






<RT?H 




21! + O 



fas H^O ^ C J?J 


C <IfiSFTOI W TM §W«$H C'ffrm WOT TOCTl® ^gf IfcS (R^TCRI TO I 



+ 




c^rprt *rc^7 c tjT 

CW Vtt 
CW5, *H3T ^**R 5 til ; T 
^*t§R c t "TOJ tjt | 
4WHLV ^-^5 

^ i HCI 

^j?I Cl v tsR!' : |C^ f^5*T 
CWR)T ^ ^cwSR 


fbiii (?.io: c*ilw-sl 3 ? C*m CHiJlwfl ^IT*uc*j 11C I <3**R 

*WW!€?I ^7^?r *tf^5 ^?J *|SIWH§t OT5| v£TO fTOS tf.fr) TO*® 

(R3?IT $C*ll I ^R *ti Hfbvfl ^1 (C<jr^W>l W C*l*l C*l$flW$1 WTC-D I 





CfL, 

Cl4H 


wsnf%i 

nh 3 

N+3H 


^si-wit- l *nnt'!9' 

C0 2 

C+20 



^ <?.(?: ?"*rc *faR?i 16aj 


fa«I ^3 : Jl-,0, NII V C0 2 CII 4 ^**R stic'lfl *I?I Slfofb ^fb $C c Wla r 1 

<TCT^ *£TO ^5^ ^R-C^T^ ^*R 








































*8 

cpni m aroa^i 'swj i z’krgo*.^ 

$l'^t ^ C^C^SJA C*^ t£ fetrftj ^ ^)?J ** '***&+ ‘"^i*! ‘NfpllW dfft 

^ri*? 4slri ’ftW! <^C'-' ^'Kl *T3F ^ '■*’O^R C^c 1 *I?JT ^IfJI 

•c^ins i 

"t%® ra ftti ^ ^tTRr^Tsff farmr ^t*tt Jc®iN3a*r c*ftjrtsrff ^n*nr^ c?j <**w 

*&$ W. V5ZT* >Wl<Jl«?1 <F*FT <OT I 

• WW'* vjffc tftroq VUVFfil *JCS7 *RWT^ «T«H <ff$* 5T ' 

• vrm&Wtt ~3H>1 ’T-PTi^ t^f'TT*? f*lW ^T 49’'^ ^T*T ^fp ^tsJ ^Jf 

*®m^ c j v w-swm ^ i 

*wwnfi <^jc-(« tf§^ cvTft«? vp* (c*r*H O.) ^*i^dfciw *Rwnfic*rto (cwCO, j «e*m 

Sfs ’ T V7Jr^t ^ strata ^it w (CO,, CH 4 NH, tm*) ft? <*55*r 

*t« (HA CJl s OII; (5ww) S^flfw) d<; «*& «w^m w fvww (S g ), ^roiififo (L,) 
^>j;!»w} i cc??t^ ^*fsra -qtto (van dcr Waals) W t<?*i kv? tt ^ Wfaranu 

on C0 2? CH } , NH. Svsnft* wii enwsra «w wil sw, to v?i 

*aar *ro^m *a^f w; i 

XX * H mm 

O S C 2 O O C O 

xx o O ** 

ft* *.*>: *4?»w «it>« «s $wfr*pnnctf twwCO,^^ 

t?.ii atnjfes« TRwr^t afofa 

tl’itw «('W'I'W ^ fNaCl)« f^(C i .,H^0 1 V 

fare qt*» c*^ NaCl ^*st^ «n?w c<f*f <cn 

«1.'«<ltf5b1f;C^ ^T?J ffftr «T t3 ^T5T I fijfsffi ^s ^ ffffT 5W, 

• c<; Prtr c<“i <? T ^*s <?i^i r?:^ «Qffe <’^i'w c*<c<? <?tc^ ^ w toi ^c<? «ir^t 

^jr?^r ^ Krft i jtsw® ZT Mrs'uvr^TT ^tt»r ^riirrcj C^^wi ca 

ibfiw <>ror nft ^ ^j»r>^<? t>ff» <wc« *tts f wrta ^t^r<<? « f^faw cvefM 

f^t^tiJ =m: <^C4 C>^1 (SW’npS! ^ **flyR& '&$ ^J<4 5T4?5tlfl 

^nwx^ <? ^5“ ^ ^p*rn ^ i 

,wi: cartes ? ^n^ 5 tn*^ sst^ ^ 5Y i ^ihmw 5 

>!?.<# ^ i^wc^F WJ ^ wT^fg Ssro 

^icvi ;&>ri w,& sgiy M'c*? v&iw wffl ^5 ^ ^}Jh vj^w c^ toi 

<1^ *IHfC< 1I« '«tJTf WTW C’QH w I W1 M&h» w Nlw. wifw 

<JFq 511 'Wfo* » 1 ]T% ^Ti?^ ^^5 ^jjBJ ^ <45 ^vj 55 , J 



































fPTKH 



(iwr® MfSvM Mifs^* ^wi^ti 'sjimmi ^rc*? r/w, c*fi1^?n*i c^w ^v 1 ? ^ 

£?jm 4a a sr «ii^^ *r^. c^inffi ^r?^5 >4iH*i? vx«i ^5f ^?ji '-,&'$ mt *3 ^ 4*1 ciiVj 

■jmrfw i *wm ^WfT miss Mf3rctM ^siw^i <'$?), «tfS/TO tt. csm « 

TKfr? ‘*nfi^^.» ISjfijjift 4?J | •rfCVFPBI f*TT v *'3 , M 43 I 

<£ ct-es WWW ww 44 ft wras Mia aPisiwi «nnP» ofrt Mifaw . «r« c^Pw w 

JTOasft Mlftfcfc 5U r,1 r*.{» 

£4^;! MvHl -HRR5 Pta Mlf^Cft MlU *14 *1 «ft|rf>f4 tfflst 3*J. '<fo< Mtfc d4fir *towig? 
irffrt i Wfj ft» c<fa< <ert »wcti^ <?j>i Mifaw gSta^ $£ ^ ftfa, *w3iN?t ^om 

MlRK$ fl9^ fitf! 4S 4tstf M 53 Ml r *K W=1C5 qOfQ*#? « Mtfifp 

«?rj«??t $''^ 413^4 i&mj fr^F^'v* <*a 1 ^ 14 ^ 4313 ^isCq’C^c*^ 

'!/*;%$ 'zfamTFz c^*\ <<r 77f (TTsoi# Swjjvw 4*r<? ■nMr^?T 

MFU 1 *^4^3 41SPI 4*T^ C*TT«r i f a 5 ST I 

W% ry fiUtww TOfW WW5PF M*3 44 * ^r^rjirc^ *n*PT4 *i*rv4 ajfiSi 5U 1 sjtswjt^ 
>r-JW^< tffota CMWfjtfl' ST £T cfof ffnvrfjfT’S! *JTC ST *5W CMFTU WT# fliftf 


*5$ -f .1 k : MTfajf CWfTtfk 

otv Mf3 ttra tWFf Mrs Mttv^ vrr^ ^r?r 

«n^W?r ^r?jfW wrgps *rf^ ^T^i^sr^ Mrs <wi*fife ^u 1 wiwr#i 

j??ii ?jR?ts cM^n^fS ^ 1 ^ 

V-r'^J^ MTS **£’**£ 5^U Mlf?^ CMT^tli? ^^3 r: ^M3^ MTS ’’•"Gi v ' r 3^<3[^ , 'f MIC9 MIMC^ 

t 


fee t.VA: Mifaer^JK^lSre Na 4 « Cl' 

, ifi«Jlft i 5T (t^’T ^I5fi: ^ 41 i' ^i, •Xj<?fi? ;f>"’*u3 l*lW 

iywQfrs r?K^r< # ^ ^ < »isto <m« «». <n^tf3 « <tewi vmw <?c< <^R ^<3 • 







NaCI** 

\yr\ 


ft® c.>8; ftfa 

Mfw*' ^ ^ rnfaft « dfats ^?r ftrti to i mqiti? *?*?: *$&*?<■ 

*1T&4 W*> <JWS TO! Wi I $*l|EJ TOP <JttJ1 4?}1 


«*tf ijflf «HW <J ^miCHR % 4«i 1>«lt5"l TOUCRI) 


CTOP1 ^6*T : 

i^sr ^r: mww ^4 vrc® ^ito *i«p « ftfrfj wwi wroi x**,* #f! W® 'W» 

*Tl« Wf XOI*t TO I MWfcf* ■nftsjFt HifcP3I W> TOI 

X*rtJ *T£ t? ftf^fjJ ^-T Or^l WIT TO <2^ ^I'jf*^ 

3^ ?5TTO XTOT5 TO I 


iCSPtsr ^9T ; 4TO*T?3 CTOTX TOIWW5 FpF S?S& TO3 CTOP* £3f?5 TOj 


fas £•,>£•: C^'kiTO C'FSrofc^ >i rf»4* 

«r»« f^5 ’srtnfa* c*tois **Q«> c<mpi c*r*ra ^ic^i (MgO), «unj*wi (Al 2 0 3 ) ^rtcw 
•*W c<£t, tfws c6l« TO? ? 1500°C w.iii <8pif*r«?to M!c<=> i xwwto to «ttobi« <sn«fa«s cifaxij* 
*f5x «wj ro w<-1 baitw <ww ^ttcsj ^ <:^ 4 m aa \ f<^<**ifa<3H toc?, ntra «ti i 

ftc> r «j& XWT^ «j$‘* ^5J r^ryK fb4 fff8|fl 


^fcfl <fa (SlO,), « UWWfa CTO1X 

£TOP! ^Tcjtf TfJ r$fi *>TF5^4 <? I 

T to : T?ZG* t fhR 7 «i %rr f^p, ^ifiiHi?) *ll<d?G f^r, c 7 ^? 











(wij: ttfofg a?wtrafT> aw amt<^ afoft a??^ fa# a#t 

aflap aw wn# wi a# i) 

(t .5^ *}TWWT 

(j5Twt <^aw i ®r, 'aipjfafaata w?, Rftfjfafwftafi ?$f3 wn-eri*ii»it J cftt^t, i%^? *rf^ twa^ 
<#^, 1 #^a 7 Kaa<?#T<?W wi afRFgpatfa^ aas <rwi cetera aw am<ma'Ra 
rss at, awia Pmw<i awr famt^ at fgasarp nRs;ia w ai i r ^ caWa aijarta^ >3^3 
awnfr w.kw 1 waaa^ w aipt c*R *t% 8 zs asa a'Rp? •Sta^Sa «iwi a#r a#f<i 
*s# a*fw?i *rarra caW?t ijaaia # calaa*p<? ^pp#r f#%na care ^p aRR aa?w f#%n?:af! 
aW ?M 4 ta<.afi RtaRaaa Ra aW I *rfM Pwlca # ^W#a^<Frt "RaPp WW cap? cr ^?Ca aaB 
^>w ctiot ^ 1 fa^s 1 Sf.a<wjj*fpt p?wt faf# Rap ®ift<R aw at 1 r® aaa are>a 
area ^ca aw 1 Sw^gH lifter aip asapwt aarc&F? wtaca a§°r^ ^ca &? fgaifw «ji wrr 

aWI W 3 mB«) RflEJ Tf 5 ? emi-fpl faafer'S WWaW MM -Ml ^Tl ^S 1 ■&#N>laHa^ W ana 

ac« aaRP'fta aw i ^ aaw^teT $cwgca<i aRW aresWc® %p*, afaaifw, aaftasi, 

Wl 



@r©T(SQ! ®® .© 

1&3 4.iH: anca cwic- 1 WWa <3 -?<“n<l“£a 

amRai%a^cawiaRaRa®RncR amaR^aw'swar^a'aaaca 
aip fa^a a0<iA'®H ansa: 


{-)W«fs 


areas (+) 


G 

OOQ 


&*■ &* G -* 1 



o o o 


Q 

©-► Oh^G^ 



ifet <f.ib-: araracaattafsaja afiniR^r 

a? *n^ tap, pRaift i ana csrkr '5Rr.rafH tawgnpa Tittosw wwr aw i <^m 

mica at ana a’Kas anRfss aw aj? ww aR^r <£f awca ana «(cr ^ %as#rnM5: aac# aaf% 
ataran m caca aaraa atcss f^ ■RriRT ^yiiRt 1^5«- < #^f i ^asfra §^il% 

v5I^rF5lw orw •^fifrnl!. '5t <?atwt yllw at^ca I 

ajjfafr asT; 1%5 ( 5 ^, 'srn^Rf^iR, pfiSB c^f? at^) atf ^?rt taRw, 

Rr?fei wrr * jiwi iwr %je, aSafet aft^i i -■^rH ftu (<t. ^) 
■*i^aic,«4- BI dW^ < #attt«^I < #affrf55a7R- ? pRaR i 
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rf?reifr$ryj nfm 




b. (71 <K.C1<1 ■Sffa.lC*! ‘ ? f<r^T c pT5J5 ^ ^lc<^ V\L<V ^t <10=1 ? 

I 5 . ■^R© S T ^1^% *t. ’$1^, ^®lhai«*Sl 

*t. <lMl<jft<P <W*T SJ. '3 <j!«'RI 

ftu>*i c^h (7tN^ 3R>fi? 9 i<i*ii ,, £? Pisjc^w 4*w? 

KF *r. CaS 

*t. MgO *r. NaCl 

^&f<^iifl WFim « « 8 : 



A, B UWt D «rt® 2Tbf=r^ OT?E*RJ 2Tf^ ^] 



^11*1 *\ 




\3. D C*nc«W C^H C<Ji<er^fi5 'SMSW? 

^.2 < 3 

*t. 4 sr. 6 


8. B 

i. *5? <p*r ^i5r ^c?t 

ii. A CP 5c®1<3aH 1 iH ^C?T 

iii. D 'fl?! ^ $tM 9 Tlf^£5 £jfta£v5 ^ 

~P. iii *f. ii«iii 

’I. i <s iii *r. i, ii « iii 





*rfm 

caft 

A 

2 

15 

B 

3 

15 


l«a^iw A « B a^rfr^; ast^r® c^nn dtem «rSNs a?r] 


Mieii^ot $w«$H <r>it<r> <k=i? 

•sr. CaCl 2 t^ai^^c^T?^rmia5ft 

a. A c5 , teiiS l i>-‘fl <t*«Ii>~3 K *H-cst5 5c c l < rta , i Rkuih? <cwtt^? i 

"a. BClj wlt’ta 1?IWWrol <<)H)I« Pw*i ^ts1 




fts-X 


Ifcn- Y 


[4^ X Y «rft#T OTiFfT Sfvifa iRj] 

^IC^ll^i ^R <P1C<P ^C'H? 

Na Na ’ ^n^o?i fe^sT c*r*n <n?i c<h ? 

*t. WTmc^ YX otm c^m *kk.h*i <f*r Rhrm ? mm | 

^I. X ^1*1 fH<> ^ KIWI'S) $'8U *J?TCR?I (Tift ^t^R ‘WC 4 ^ Y ^RQ *WWF§) ^*R *$R <T^<1 


^mn ^ | 



cs itto wrr >q ^r^iTif^R 5 


sPimf^r 7-^f t 5?srs npjp •'rftw awsfwp ^4 Rfsj>«<p fac*« <i<$ts a»3K & ■'rfa^ 
9W««[<@wn era^■"fstaw wwl *^4 ©«g?p<®riwiawT-f^rpraf&jra prct-sotwr ar i 
Rr?tp ^?s arapfiRp Rpst «rtf«f^ f-fcwHip <aif ftpra i >3 «ri sjpwRrp fjjfjjpp <£??£ « 

•ranyfa ^ra jr»tit . ^--p® •Gra-i « ■•njsws jwi 4«Ht 5151 ^ •"twr« «toh <a« ^ 

« «ac*irc*» c«t^, sf< ctr, *r®, ai*rt« eupf*' (SPffScwe v-i-s -jiii >w as *ji anty^wsw w\, 

Msv-t« --mih apir -js-j, xrtsT ar«wia *qhi swum »h 6.02 * to 23 i SSiRhih 

«jtWf&e 'SjrwsTCtSfeW : Amedeo Avogadro) <flW'»JW*r?rc0 *wji 4Hjtc*wt«f 

ia-f <ry\ I 6.02 x 10 23 «•[. MSWl < ^ IW-ftifl MfolWW CV»i *W»1i W-i 'M 

’’fav-x. faT3TT<f, ^tPT { 5>"a twi Stoichiometry *^v"tfafS^ i 



4 VUTO C*tw 'SlNSt 

(i) CTfOTJ*1*11 *ia*rftw <wks> Mts<;. 

(*) PffW wlltfl tt<tf ^ <?SJ03 *ITsW I 

M WS Y **ft « ©*ttQ < <5 fJ <?73i C^bl '•> tfftSPW "WWl *Wjj% W« i 

(e) ^ ^:C4't t3 JWJ^ i^flJ *ffiF31 

(<5) C^ 51 <? 'tf'sW, 'fKWZ ^ Til^ 

(&) TTKt^^f^ *ri3> fir?? Tnpra ttiwt^ 

(^ ^rr^i *1*^f^fit wii 

(V) T^r <>^W ^>f5 mW!l|fri4 < lf?T s ^ e t I 









*50 C*Jlm (Mole) 

aim ‘r*ff£ e?RR«M « <i'ii?ih im^mitf aw*-* ^3 i «*RR«ie a aim mm tmmRPrm ^ aia mmi mmsta 
aim tm mm cmtem amraftm amitfa aiamatm ^arran ssi aim mem amiaftm w< aRmeaa 
ma^m i ama, fi&m m mm mm mm bRt «mma >amm arama mm i?s ismtmtea smtafam ame# mm 
mm mu aim amm aiamia mm ^r 1 §m5aar?^a *am aim atia ame® 6.02 x 10 23 m?rnm aifaa 
m c iem ^imteat ms 11%m m amia >am mma aaais mmem imma mm msa mem3 >sm aimem aaais mmem 
ftma mm wi mi 1 awiaRim ametfa 4$ aiamaem ®a ftcaea aRma mm 5a 1 anemi w mesa 
ammammam1ai*Wm-<33a^3e3esi mmafarn aamfo aiawRm m cmim^i mi mi ^lafam 
«aem (m^<7mcB>ammmcmarnmmmm<maf^awm3®i$m^j^aamR«majmi 

cmtear awraRm ame'tfs ca aRmea ■sisiewiUii maim (6.02 x 10 23 1 m% aam^m mma «nem ®iem 
aate'R aimmmi amtitR >m5 a® ca■■jRfRmam<mim^amtea aaat^<wc^<9 «remtm®?iaeaa 
aaaia mw ^ miana mma ma m 1 

mRcaaaiamaRmma 121 m^m>amaimmRea6.02 x io 23 f&aamtmem,mmmsm I2ami aiRa 
mtaRm ®a 181 marc >am aim aiRe® 6.02 x 1 o 23 f& ^ mem, ma ®a 18 sfm 1 

m^amiea 

1 aim *i$cwcgh aam^ = 1.008 srm = 6.02 x io 23 R aarn^i 
1 aim•srfw.GT'i mrsn e i= I6sim = 6.02 x io 23 fi>a?mi'U 

1 aim*i%^mmi = 32am = 6.02 x lO^Rm^i 
1 aim mRa-mit-mmit® - 44sim = 6.02 x lO^Rmii 

'STRICT 

>am arm aRma ame^a mimsaem aiima «omoa aem 1 mfra, w isa* mRR ame# aimra mi?m 
Rfeg ma 1 mRa 6 -mi aarc4a ata® Rfe^ aaie*$a >am anemr mrmsa R%^ mn 1 fmi am 1 ! ma^is 
RRrg air% wc# ^m anemt mw*a ama-ss 1 an% ame^ »mi®a. wa « ®iamana §aa Rt^rffa 1 
«m»imiI mam 5m amea aaie’R mimsa arnmem mam 5m am 1 maafaem ma <|R*i aarea aneaa 
mtmsa 5m am 1 miamsT « m aram^oi m#?i mu^i rn'imsa m®iRm a§mw aRaWm mn 1 ®it 
mi% -m# mimsm Hmrc mma m m « mmmaiT «ima mm aoim 1 csmm mmor *j^mai wt 
®mmaiT « mta mi%i mm^?i am mm®a f^aca 1 amrafmm Rimma ernes 25°C rnmiait maa 1 
m^ms% mem rnma mmisi « m mm 1 maaiaem amma ma^T aaajia mm, 0°C « mm m?pr-%i 
memamama^iaeai ammamB(B(miemaTr%iame<aaimiamia®a 22.4Rmiai 


1 arm m 44 star mrtm ®itmm%®a mimsa ama ma?B 22.4 Rieia 1 mm^miea 1 aim m 32 am 
mftemeaa mimsa ama ma?ra 22.4 ^f5ia ma^ 1 aim m 2 am mtesHmeaa mm®as ama ma^ia 
22.4 im^ia 1 






f$?tR i 

CaC0 3 , NaCl, IL,S0 4 


O 46 smr CH 3 CH 2 OH 2 ^ H 2 32 G 2 


fi>3j ^ *if^m «nuw 


Tf^T: 4<P Sfftr *lT$tel 

Ofv^lrt 'e ?l'4f1 ^Tt? til 'srferc^ 

%rft ^ i 11 2 , 0,, C0 2 « 11 2 0 


♦FW: 1 *TJpll*Fo ?lfef§ '5FJ^ 
m f^?Tt<3 w i 


H 2 0, NaOH, HC1 


c^ ^'4^ ^Jt f^rr-q qvq i 
C, KOH, CH 4 , 0 2 


fc.vs OTffi 

^[Mf^ 7^1^® (^ 1^5 ^<pf? c^c®w ^$fg •BnRi'gr *tw ^ ^ wr wi^rt 

^rUn C0 2 ^ ^iSicsm c^tro gj i 'W© *l?T5rfy ^fatrawd 

?iw CO, ^ *tfW *u i fe*rw 5 ^ c^i*i ^ c^M ^Iw^r 

5TW ^?r c5jt?T CO, suffer q*tq i *p c'stoq ^ c^ftq* c^iW'Cslrf fspriq 

<ra ^Ftfqqs ^T<iTW wf '<rfa 1 

*tim w (^rt tft*T, 3 m q^ 8 ai^ 'sufeic&rc'w *iw *p q^ ^ w 1 $tfW ^ 

'srfflfqqs ^rcw f^pl fafa wt (^rMfqqs ^ ^rsw ^®r) 1 



q*pfa 


^rfffqqs ^RT^PW 

CTlOTS wf 

3 SlTO 

8 «T5j 


C^lepf^Ut = ^rsjl$a va/ 

3/12 = 0.25 

8/16 = 0.50 

CO, 





C^tW^tq 1*5 (*ff 5R^|TUD 

1 

2 



W 'ij. b : C^lC^q *lM CVTC4 5 Wlffa* ^RCq^!) t*ffe 















ns 


nni?h 


cn Km\ Nmt?r w® cnot cn^nt cNteNN fgf^fe *#niott wn cnIonn ft 

n&nh gw srm fafa wr nut i c$toi$w>* (HCl(g» ^jps cnin ^r*f A ^ 

cnin cw tfiN nnnhw nion <p i k l.008 wt l stro ^c^icom 35.5 sm cwfc nitn^ *rw ^ 
^ i cwtogt ^n# nioii 1 ?tN ^cifc^r « 85 ?rm c^tfig ?rww fe*tgw 1 srtN 

AfcoycaM ’tNNt't *ic3to> 35.5 stfiKtfltiM* ^ ^ SON i c^lt^ntcai CNON^ NtON i 


^m= otot ^n^ nicer 5 sun stfo©owg« 
10 stin cwitNN Ntgt ^rti fe 9 !^ NfSc<]t*f 
gtoir hci scn *\m cm fegtgtg ft 

‘ffsjtFt ^T#|# sflN^ON I 


WfW: Nlf% ^FJP® ^ S® 0^,10^*1 'S 
<#nh nnufon 3 stin « 24 
sun i NifgN' ^rnfw n^v*) f^fc n 5 ^ i 


fc .8 

gN « gts^ InSF© n^t gs^t gs^f 3? ^ wra nn*j giws ^r ggtf (*flft, 

^ www, ^f^w) NiNstN wr i gtNw 15 o>icn sinsi^ won gs^f ^ ^ wr f*Ns i 

gs*tow w%i gN^f (Aqueous solution) non i gtNOWN not cn gg$ g5V^ won gwr ^ wnt 
sn wtow gN non i gf% ^iiii^H gNFi *#nh gN g5feg© won gNFlN wra ff%^ sn i 
gNO'TN NNNW gwtO*iN ff^^ftfe NONOS I CNfNllNtU gSFtN NNNlaft 3WtO*fN 4Wf& ftf% I 



4W CNtNtN gNO*TN CW0a[, 4W tN&tN gNO*T NT 4W tf5.fN.® gSO^t 4W CNlN NtNNH gN g%^5 *TtOW I CNTN 
CNlNtN (0.5 CNtNIN) gNO^tN 3% TNCHON 0.5 CNlN N&NFf gN g%^« 4\t& I ^ f^lN gN^t 2 CNlN Ntfs^t 
gg g%^o $hn>on 2 cninin gN*t n^n i gNOTr wt?r«g ^MNian^ tg«N*ttN, gNC^fN cninDn^ot tgygoN 
Wt ^5T: 
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P#S k^Wd C^I*nWbiW 0^33 C^l3lftf5 3OT I ^£4 VI ^f*)l 3413 43t 3[3 I 

ftPr^' 3H5|kfl|<1 03 3^ ft>3 £Mi fnCJj 3Pfe W^C^lt ^ •i>W c f 43! O I 

33GT i t¥lm 4E33 4fi>3T3I 41 -AMi C4ICHI 3131 043T PiGlfl, 44 ftu?M, 2.5 1*fft~3 3lftl3 C3IW) 3TS I (71 
mm?® 03 3g ^ 4^5 ^ <7? ’fra^i # 1*te 44 csn -mw 

Wr® W 033 3145113 314-44C4 %313 ^ | f^Ftf^s 033 3ft4l3t4 ft%3 '313TC3T OT3 

4lC3C*1s1 4T3TC4 f4^1T45 3T£2 'IT'S I 4TCT7T3 30 C^Tt 3T4T OC4 3lfes 3lf3 3T ft^O 3tpT f03 Mlfita 
3T53 ^ H!'3<1 4GT f4f 3ft *113 3tPf f03 3flf4GJ 03 3|? 4> 3*3 I ^5233 3lf3 fo<I OS33 **(lii«H 
f3*f#5 43 3^5 4471 W1HIH 03 3? ^5 ^711 <7144, WT 0.1 C443 04213 

Na 2 C0 3 03 3? ^5 4313 *WT fq5T3 ^T4$GT3 3TC3 0.1 X 0.5 (713 4 (0.1 x 0.5 x 106) 314 
Na 7 C0 3 ft%3 44GIT C4C3 W 1 Wl3 3TG3 03 3$ ^5 43GT *OT 1^13 0 .1 C443 NaX0-> 03 

3^ ^5 ^c< I 
fe/lt3 : 

l l^fBm 'siUiAc-M i ctwbt w? w ga sjmwh I cm 

0.5 f«te 'sraretaa 0.1 cam gate way sa ataiwa 0.1 x0.5 caw 

1 wi= l06araNa 2 CO 3 

0.1x0.5 caw = 0.1x0.5x106 stTaNa 2 C0 3 -5.3 am Na 2 C0 3 
wtw : 2t^H0.1 CTWBTatO.1 (M) caifeaw JUScyo&H -w^wi); NaHC0 3 -'Sa^aa 4? iwi 
'b.G OTfc 5 ! C^RT 

4Wf5 c 4>1 'SHIRRS c’*n®1 aWI ’IIS'!) I (/TlC’la Caft> o(<i<i acai (.<pH , il calc^W *t'5a 5 3f o$t(.<p 'S|<| SR^o 
aw I catca *iv5wr ^jfei waf^ .aam (100) m i c%fl caacar cate a1?tac^ a*tw? 

awwt faffia? wb mawr tr5j% ft# ^s<n ^?i i (ttsh, f^$ ; 

CuS0 4 .5H ? 0) -«3?i c?®Tm *nf^?i *t$wt ^?n ^ i f¥^© ctIpi oth *r®^m 

cw^ft ara <?n^ <^s?n c^rs-^ti , I'S<mi 

7R^f% ^ i ^?c*tfr *l'*<Mi 7Rgf% f¥fem 

'siT I tf<<i > ^5?T 1^% •we'® i -in'Ss■'TfT s j?i <poid< ac'si^n? ci71c=is 'M 2c?itww 'SRC*t?r 

'S?! fM?I ^C5I ciilc'W *1'S‘P<lt ^?f i^fg '3 5 fIT'5?I I 


^OfalWH (HC1) *UCT <3 C^lSC-W ‘I'i<MI TRqfe fM?I: 

(H= 1, Cl = 35.5) 

*1$«alC!6M 'sn*tf^5 IIC1 ->a?i 'RTC’lf^'sn'ttw'Sii = (1 + 35.5) = 36.5 

CTbt ^cw»t*« i RTC , tf^ ’imr'ff^p w = l « c^i-m 
wsit'lt^p^i - 35.5 l 

RI$telW<(. , fs> = 1x100/36.5% = 2.74% 

7R^f% = 35.5x100/36.5% = 97.26% 


cawtm <ftf%: casfiFi ntft c^fpi 
«te?r 'sr^Pl cate 
^Rc'R^a war ^0^.14 aa i 







CuS0 4 .5H o 0) w«t, «c^tm ’it% 

twm fafa: (Cu = 63.5, S = 32, O = 16,11= 1) 
sftcy.’B'b ^n?i -wps - CuS0 4 .5H 2 0 

(63.5 + 32 + 16 X 9 • 1x10)-249.5 l 

wlcn -^e, >iki*p1sj, 'Nfao&H, Ai3«ai«H « <^®rm ’itfei 'sjtFifo^ w ^wtipw 63.5, 32, 144, 
10, 90 I 

^tflsra = 63.5x100/249.5% = 25.45% 

^W!t?t?l ^5# - 32x100/249.5%= 12.83% 

= 144x100/249.5% = 57.72% 

nfelWM!) - 10x100249.5% - 4.00% 

~ 90x100 (1/ n , nnn/ 

c^ir • } n% = -% = 36.07% 

249.5 


ffatTO : S’rar HCI -4$ cvfc 100 CuS0 4 .5H 7 0 

4?i c*if& »k>«*ii 100 c^Pt c^f? 


/-n rs r> w. 


^*JW: Cwl 

*1^531 ^?t 1 

H 2 0. H 2 S0 4 . Na 2 CO. ( , NaOH, 

C^nC*! c^TpI^TC^ 

•raw TR^ira fafa ?s?t 1 

I1 2 S0 4 . Na 2 C0 2 , NaOII. NaNO^ 


'h.'b »tvj<wi arte 5 !* tow 

i?i w® w | si^p® R«d»iH 9 is^i , -pi‘iws '^’ira ?w*t wr 5R5W wr 1 cwr, %i«>i 

'HfW9t r ?»5i H 2 0 2 ) «pp!r e * 5 ^ tr^itr 2 ? 2 ?t lsl «f!k^CBUPR ’*9 


c<»icHl c*Tic<n<i 'snwf^ 5 ■'fBrsn'tR^ 1 '5<t A ■®ti(. v iBp<p wiR<p 'osj M wt, 

CTfam tr^s = n x A x 100/M %, n - cnlwa ^Rt^ra-^ ctto ?Ram 1 
^ w^rr M «aw 100/M -<aa ■siH «rtc^i 'sravsra dffcsr *rawl 

TRajf&C* fw ■prer C%H?T '5IK , rf¥^ 9 n?T5It s ltW ras W raffi W®T WFJI ^RSfJt >S?J 100/M 
Tispm »rmr sira 1 5 st c p5 ’ra^T^i *raw fas* fat* ^ ^?n 

w=raw! wfw ^f^rra c«fc^ ^ w=jra far% w 5 ?? 1 pitoj w (H 2 0) <sm. 
®rftfa<p 7 Rt < Pt'0?i {(H 7 0) } C 8 !^ 5 stra >ir-]a *I«toi ^5r, '®|5> 

S’tcra a@!?rm «ns 'R^rra < m * f¥Rra trfrs ^jra *Rrsit^Ra '^rr® swt 9 fra 1 





















































































t % cotm ^ fofa : 


(<h*j 

*I$CWGH; II 

■^%C6rl; O 

CTbl3^*T^!i^5 

c4lc*M ^I'ixMl 

1 

8 


otlM *I'S<JM1 

v< 


II 2 0 

c%*1 II « O ’Rnn'l 

1 5€!s left ^ffK3<T 

ferHi (3>Tt? $1?TT Wt <K?1) 


i).^: C^lc'nii 1 1WI 7 R«jF'S ^ ®T ^RC^'S faffT 


CWff cwy 93147R ^f% 


fajffl 

$J$0!»IC«H; H 

^T; C 


t»ilMs1 t*<Ml 

9 

931 


dffcsHT *I-*<M| JRJjfe 

9 

- -9 

931 „ 

- -9 

CH 

9 n?T5iT c tf%^ 5 'S?! 

i * 

2 


CTbi C « H ’sr^ 

8 §Wl^7R , ^1<r'5f^lK®^ 


TOHBrsr^ws 

€HJ ft Ml '55T 5 1 <P(.*1) 



^ ^.'5: C*il(.®lfl H'®<P^l TR^jfe C-^C<P V ®T 7RC<P‘® f^f?I 


<7Tt?M<T trz^s (7i c^kth 7i<r?T i c^tm (Tftera c*z$ *j*f 

4<r trfjss isrf^i c%*ra ^CM ^ w wtfw (Cll) n i <srtet<r 

Wlfw^5?T WHT 31<1^111 -^<1 "SIHf^f?I ^<7 f^f?I Wt ^fl I dffC^ ^T C 1^R S ^5?T 8 

^T ^1 c lft*^ f^f?I: 

wfcm^m^s = CH 
C'H(M<I = (CH) n 

C'7ic y t?i ^ = (<pi4c*w ^x 1+ ^iRc^ic^c^ ^?r xj x n 

*1 + J x n 
= 1 n 

^FS^ra, 3 n =8 
n ^6 

7£s?m <$\m = (C H) 6 

* 6«6 











iliw (W1?T 

(Reactant) ^ c< I “Rtf 




fc.tr awd^ftfoat <3 aPiwPta »ifNw«i 

tfi>ir#ra> ftfiterrc* ^rt^ w w sptraft* wi ^<n ^ i ?m, 

srffa*, ^rc^ ^<3 ■Qt?n dWHiPw* ?i95?j|(rgsaw i <ii>ii*jf*to >i31^i®t c^wi?t 1h3jw1*i- 

b. <tmmpR5ftfen <3 w fpfrf f?o ^ wm v&lcw* Rfo*l* (Reactant) ^ ca Wl *N<f 
vsiwac* (Product) Wl <TPfT?rf^ TiftofTtfr ft&WT5p^ WTf 

S'l*MIC*f PlC^f >UJH ( = ) *IJIWI (—>) CPTQTrT^I I 

^.. fiGbflliJ v£j^5|f^5 pq[gHj<£ ^'^stpR* §^9f|R ai<PC«1 'Olc^C < P (TTM (4-) ft>$« ftc<J I 

o. wrt?i dm^?r • ? f?r5n c ^ ^tt w ^mrc*ra cte<T *m\^i ^R^m wr 

wtaai ^r $w? OTn ^?tq vst srifcg dm * ? f<m c i<T w zz stfos ^ i ?rprmPR5 
RliNl 'own w*F*t 5lR> , ^'i" > i5i c t <pc<i1 

8. ftw^ 4 <r frsfliwa cste •®t^t c%% ww •»<p*r% c^t^ i dtais *t<^t 
(S olid) *c®i (s), '®5i c i (Liquid) rch (1) 4f<R 5 TH^t?I (Gaseous) k.ffl (g) OTfl ^1 ftfer<F 
^ fe^TPl c^lMl c-41^1^ WI*J ?FH (Aqueous solution) ^T^FT (acj) Pftt I 

^T^T ^T <THJ^IC<P » "S^rfy %£5 <1*1 <T>l4^ (IV) ?m$5 ^T *0)4^ idS^P'b ^?I I 


^■^rpr^T <t>i4*i «<pi4*i (IV) S^iPt i ftfen 5 <>i4h <p$h, 'Jifaira*i 
ifcflR (IV) ^1^5 <m% I flt&IM ^T^NkR : 


C(s) f 


0 2 (g) 


C’Odg) 


astWPmR 4ftC5?T ^fTC* ftfen ^?T 

o^n, (IV) *m$s mm va^ «nf^r^«ig^ i ftSro f^f 9 !: 


CaCCMs) + 2HCl(aq) 


CaCl^aq) + C0 2 (g> 


HoO(0 


<n>iifiP(<ti <Tpn<if^ ^i^rwi OT*r wt ^<r i <ii>n<jfH^ Rftiiiii <3 

^cj?t 7 Ps<r^ 6 Ppi c*tr 1 >i51wc*r l^feg om?i?r ^rat*gt ^ 

*Rt^ •£&$ rfte«i?r ^t?Ri*gr *^1?^ «ro5 1 ftfesj c%t<i ^ffr^ ^r^tt ^tsih w 
fito ^ S^w mmm (2, 3, 4 ) wt 331 ai^raPw 

>l3)<M*TC^ >l-j'*l Wl<^ CHICHI Ptil»l »!T ^^fW^TQ f^f C#^ *J<3*1^ »T WT^<11 

y « §^^rrw?i 7R7^5 ^ R^m >i5i<vi^ c=t^t i 

^ CTlPta 7RTW5 9f ?r sn^ wscq ^m] 

Soc^^l RR)^ ^R^tTt <K<1 ^i^fvol Wt I 

o. cilPi^ ^ ^rsit^ ^R^nt ^at 1 







8. RR«II<I J|ir'il‘MC c f Rfel<i >a<R§«, 5 ttOTfI ^TOU 7lT«m c M fe’-IW «i<RM ^sTTRsJ I 

wiMPiijiii «n'$ Rfesrcs 5 #* •afe?! ?nw ftfen ^imR^rarc cgrait® « ^ i 

Mg(s) + HCl(«q)-► MgCI 2 (s) + H 2 (g) 

^ft®RI’TsraR5?tC' : 1 2WR <3*lf?H JR-ikl 5RJ R &>*!<!> HC1 -v3?I * 2 TJBrt «|*R TOT R?J I 

gus «wfl cstcto • ! i?rsn^RsiH^ i ftfirara jR$if$ w^h 

Mg(s) + 2HCI<ai) -► MgCl 2 (s> + H 2 (g) 

'#rs5<i ^nw f?fen 


A 1 2 0 ? (s) -f- HC l(aq) -► A 1 C l 3 (s> + H 2 O 0 ) 

^OT^Pmtora ? i<rsn‘i, 7 R?m ^ran tot?i w=tt aici 3 -<a?r ?m 2 tot, cgsiRTro w 

^s?n?I R@s?t?s HC1 -TO RW 6 TOT TOR -^SIC6R « «#WrtHI1 TRsTTT RSIR TOT?T 

11,0 to to?t 3 tot^totto i R&to ’nreifs ’Tftro'Tft^T: 

A1 2 0,(s) + 6HCK»q>-► 2AIC'1 3 (s) + 3H 2 OC) 


*#m=ii?ffiwSfl3 wt totwPbir wit®, totStopt ^wr*r *t?ft $vrg to i 

Mg(N0 3 ) 2 (s)___► MgOW + N0 2 (e) + 0 2 (g> 

ftlroifi ^pTItow totoprsttt^ptrtom^rtNO, -totot* 2 w« 

■'tfl»ll 3 ’RTO ^RH <Pfll<l ^"is O, —*SW TOC'S—!— TOl *t c R TOT TO I RR’iJlfl J l>l'Sl^*o ^iSItoM 

ft3P« 2 i 


MgfN0 3 ) 2 (s) 

2Mg(NQ 3 ) 2 <'> 


A 


.. MgCX*) 4- 2N0 2 (*> -f — 0 2 te) 
^ 2Mg(X s > 4- 4N0 2 Cg) 4- 0 2 (R) 


^ptw: (hc^<i ^9l4y*f5pit *W'6i i 


AgNQ 3 (s)--- 

-► Agjs) + NO,(g> + C 2 (g) 

Na 2 C0 3 u) + HCHaq, - 

-► NaCl(aq) + H 2 Od) 4 C0 2 (ii 


'jj.bo csmr« 

f=#& ’tftTO't TO 5 ^ f<lld«l-T> am .Uto1t> RfsTOCTO «|Q»II{*M TOC«T RQrT TO?T I 4-R^SlCS 

4^1 ccnrsp rlwt frsflw totot tot i ?wra to *rpmi ftfarorfs ROstop to* £<totto?i 
fcro tot to toto* Stoichiometry ^ i tmmiPRs Rfeiw Rsraif® ^r§tw®T C’W 5 RRhi^ 
« 's^gr irm ^RSTt >sra?.owfi r^iI<i ^T <n?i i 















































































Vo 




2Mg{s) + Q 2 (g) 


2MgO(s> 


2 

2x 6.02 x 1(P 
2 CIIFI = 2 x24 aw 


1 m* 

lx6.02x 10 23 
1 Gm = 1 x32 str 


2 

2X6.02X10 23 

2 aim = 2 x40 Sr 


§' 9 ic3?i ftferra 2 ^ summer '5f s t'5f%stWs , r mum m@RT mca 2 r c i supfaifsraR 
mss i ana® smi sira, 2 csn=i rimm^wr <a* aim ^foustt-w mtw ftOniT mt?t 2 aim 
'srti^s mci i 

f<f^aw cw fafeiRi ^.“fsw^sift wa fafamaw fmfu: (5 sir >i!M£hPi?jr ‘rrj w srrsr 
’siftiwaia mti?f wfeiT mci ?) 


Sncfifi >r?i<r%i s t -sf^iiw, 

48 sir iimtotf^RTR «n$ ftfen mj<r 32 
5 3R'5i5mc#iJiR 



<IRIW 


<£i^f& Rf^uc-M w ftferm 'sa fafa: (2 SR RmtatfSinR *n^> <map sir 

■smstcmfmrrR ; ®rc#5 ^ ?) 


w®>aw w-m ^-ptM , 
48 stR'siTPla#l?lR 


80 SIR 
80x2 


2 sir sKmwfaiR ijtj atc^s -snPicHPuir-i -^= sir 


- 3.33 SIR 

w *1^ sfitm or, 2 sir wmmPoir *tT5?r miat ftfen mms w src?ira% r%siM «i%«m 
«» il< I 

cw^s ftlamws ®s fafa: (10 sir wta^iiR srar^s msas sir 

staim?> 


m#m?i«f'spjsncr, 


80 sir 
10 SIR 



mars '5 (%^r aisif^w 32 sir 

wm-afare^ ariii&H ^- x|u 

80 


SIR 


= 4 sir 





Vi 

mw Mi kc* «* 4 oopb * 1*1 f«f<w <^jc TOiw^ta *tfasn®! *;r$ 

TO I 

\b.ii PlftfiX (Limiting Reactant) 

dmwfw ft fern* 0*1%* ftfai* qw»\ ftftwnn f<^w eve®* vmw <&\n £su/>f^ f «fw*c^ 

tow 5wir ^ar w n i 'erora ftferrr 2 to ftfa*a* 1 

^!*c*** *ttpt toh 5 ^ i ii«wf«iw 4 ’nr 5 ?^ fttfsps*?* 2 ^ ^ ^ttp* 

now fas ftSrera 4 ’rum^ wirofarii 4 wr» >*«i$ *®rc#i 

ftfa?r 'Ttoj 2 ^ *ttpt vffapr 1 nr Juisic^&wm 'Jf^W 5 Wjfiv fafaw to 1 

ftfaSJft 3T5J?J i^fas* ^BiWfl TOJI <3 <c^ ^ MTp? ftftflfc.ftfifcraf TO' l fefas^ 

tfTO 1 toiVri^ fafajj^<f*3 ' ! *i?w' J T cto? ftpra 1 



ffej : Mmt r^c<« «r«m 


(Percentage of Yield) 

smnjto? ftrfsws irs 5 <a ^<?r wvs ?wt 5s '©51 100% %f 5 «nw ^ r<Vtt for* 
awintJT? ’misfed 'srrefsim Analar <' <w» *mi«f bt 1 'STPmiir swtsfcv? ®twi«fjT «!5 ?rm 99% 

1<‘1 , 'I 55, i£0'is£ < j» 5 liW<J*1® * J «<*i 5*15*1 <W4tiJ "TsT 551 5l 7 Tf3. , f'V < ? “’Vrl’fiSn ‘^^T'i'’ ©I5J '5£ fe 

s ’1 »«j5mi t~«< -TCC 100% Ht «esrs 'ivvr^f. 'fffiijFI irftfiX 

kSfs^ «c» %n<^6 ^risraw <S5* ^ 551 # «ifiraw fc«?tw 73 *riein 515 © ^prsesra »rc^ssf 
»if«r*.ic ! w wjot wi ■$■< 551 

,- ^risrarctns ^tF'jj’tiirettxloo 

estfiCTR iw -msw - 

fafer' <kz-? fyufi, twiw8 •“rf^rsrt^ 

few** 4 * s 2 m wfi&fiwv «ii^ *i<w *if«v*t *n« ftfor «« 3.25 wy « 5 inr 4 %iw 

'SWI^S S«ff55Tn «r® ; 951 rlim 

ftfews scisIC5#khj ««T^ (MgO) 55 3.25 sire 1 jf&w® ««pnw MgO dw») ««t'ic <m<. 
3.33 srraib-o^CW) 

'sww' 15 , ^«*rtPBi •^?rew - —— x 100% -97.6% 

3.33 






: 80 CaC0 3 & 39 <m CaO '•tffow • 


'b. ivs ^5pou ■‘IIPm *M<^1 ^t f^faj 

^5, 05Pfr^ 4 f^, f7TSlfir<? (CTOff^R) ^lf&, '^, ^5, fUlVf, ’Bw, 

« <t4a/ *uw • 

spr^fe: *jps (?-f«5hw: CuS 0 4 .5H 2 0), ^rs ^ mi% tti?? a *#* Mif^p 

(HiHWijj) ^irs < 3 ^ *ft*r i (Anhydrous) (CuS0 4 ) ^f 

7FM | <’/*■£ ^KTsJ ^iSV'tW ©W ^ftO^ *T «5^R >t!lf ^HrfjJ ^ ^ CV $TT I 

«5H w«t?3 ^c4 * MC< 4MT«3 WT-WS* *« Mf<W vC< 5THCW! MlfasJ ¥» Pffy c**T?f 

«f|Gfc MffoM fcfa *sfl ^ ! 


Cusa, 5H ? 0 


_\_ 

-5HnO 


c ilso.i 


I arr^ - 249.5 Jjw 


>nwr 

1 cv|«rf = 159.5 ^jn; 


1 (249.5 am) *nf^ 

^wro* 90 am 

vrtft*GB 159.5 M’v; ^ 

7TT9T^ 1 

l t1»Tf: WUg'ri ^ll^rw -j^Tl H<* 5 / X^ S 
7 am CnSO 4 .5H 2 0 ^ 
caw fara Sn® ®*i« «o* '-ot 

*tf© I **11* *IW n! $JW vtffe \5M 

W* I ttFw^cT'S ^ TfT^r ^©UF?T 

cwur ^ =wn orc*f%* srifa* 

CfeWWl*S£ *fasa ^ jJT v **3 1^13 ^ 1 

*» yjs fa*fa «a wry vsm ••ewr ? M 
■^m *nfa «y*n« wc*# <c4 



!wj ^.s I ^ C^C4 C^Pf MlfH W>iHH 







3PK5H 




caTC?tf®H^1toa5I'5?J = aam 
CuS0 4 .5H 2 0 as cai^faa $fwH ®?r = b am 
CuS 0 4 .5H 2 0 ->3ff ®?r = (b-a) am 
'ST’f wraia aa CuS0 4 as caic^Rw <£Piac*w '55i = c am 
CuS0 4 -■3ft i 55r= (c-a) arn¬ 
ica Wife aifaa 'sa = (b-a) - (c-a) am 

= (b-c)am 

(b-a) am CuS 0 4 .5H 2 0 -<a?r aw ^ camia arfaa asa = (b-c) am 

100 amCuS0,.5H,0 ->aaaw 3 j^camtaaifa<r'5<T = Sltm 

(b-a) 


amia aiatvG tos aattfi 
tsr amstcra aa aiam to 
ato iaasawi 


W: c'smai afto aiftfa^a w awt^tG w caftSi arfa caw aw afaa^a aforsa « 

aiaatfc«w awairaasa i 






b. 


asna^m 2 



^5? 


a*. 2.24 L a. 11.2 L 


a. 22.4 L a. 44.8 L 











*. CaP0 4 *f. Ca(P0 4 ) 1 

«. Ca 2 (P0 4 ) ? n. Ca 3 (POJ 2 

I'TOS 'S’C'MWfl ’JTO’HT? *S ^13^ 'S'SsJ tfw ; 

5 HIV’ 5'4'0-jl^-l MIWW 75 HIV CJFlfsH HJUTW VW' b1*Mt SC^ i 
M. 'rf'flHW ^TSV^JS nWJt * 

?. 1.27x10 24 0.54x10 24 

<1.6.02 x 10 22 V. 6.36 x 10 22 

?. 1.44 cvmH, <(. 1.44 cun Cl, 

H. 2.89 cvw H, H. 2.89 CTW Cl, 

i. 



<*. £IJT*1 ^17^ ^Tv 

*. » }?7^s %s[^? w ^ 

v?fw&t ^*?^a Sftvj c< «w*r *rsm ^ru <si« c^tc i 

*j. vifBfl qwit f¥r ^ to i 


10sjrsrCaCO 3 %% ^^t4.4 

w ^ftt i tmlrrv *ire?n c*m ^ i 




RiStellSJ ^5 OTT <M4 h ^1$ 4j 4$W ^TT i£<jfe*1 v5Tf^ 9 i c t ^T C^T^TQ I 

S^rVlCTO RldHJteJ StoJlPteS'tflMd ^iSUlM I 







^ *jfafrflT : * *lf&-4f l '*fa 977H I K&W sJ WCSfc1 C^TCWifT* 

c3«R C^[r 4 *yf5 iMuf^ '^C-^ I TO^*T ^ C^KrC &7ZT5. < f«T?^ <PC3 

jjvTTifi^ ^5j5^j^I ^5^t « STO STOTC* I ^ *W< ***<& 

*vo •an#* <<:<?i wjwtfta i «Qt witu *t& *w f^lferj «bc*W rf<j«*/^ ^ W<j 

*1WW i 



^ tout ^ c»fw ^N5 »i- 

(i) C*>* « HWaf^ fafoatt r<<?: <?<£* TO* | 

(«< 1 *T*tP? 4?J v Hrf</'iC*^ t^CjWT 4'^ f31>illif*¥j Infill I *tH!# *TO<J1 

i f>) sl>itjf*to utf^W ojwh/« i«i&s)V9*t , «£l^ 3 ^^®C ,a jf^t, X ^ | N feQ!*T*ff/ v W4^ *ft?R •£** 

fllfirtira wta ***$ «w?«mw* i 

(ft) si^nifa* ftfircra Bvfg wctf* mSIww ••-"ifwfitaiws 3lfe» «otji **w to* i 
«?) ^ swT-nfcra* wia *ht^ w* i 

(fc) <KV f&W Wifi?'* fafl^UI ^TW' TO*I 

(,n) <#s < c+w wfik> N*f^«w IWsro^ Rw <t «n?is sHrs frrfr*fl *wiw< (wr^tsa Wf3 
IWJfcHB WfitoH^I Cfjfiflrf **W $TO :Vtfw <HTC® TO*) I 
(b*) istyur^ f*r$ro to «Tfvf^ tosjs to* i 

(>,.) T*rc*g toM ^ro Mfiuw *tfow>f *j to to^< * <*$w to*1 

(*o) &r4 *m wm kt&< *$ <;<«:« ^fowwi >Mh <w< 

(*yj *S^TO 7TT5TOT RfiWW TO5S3 %^8f OT*fa*TO$TO* | 

1 3P*®*m Kferr ^ T*T3F*t 2F?*fa <mcvs ^ji« i 








’iffiMt't «M, 5K ® 'sms ‘■’Mlt’fo ^iw® ^5J I ia<puj 9 TO ! tf 

Rt ^■^piRrs itSto to** ra «i&51 toc< CTtro^ f*#© «trrs i 

TOC^fl ’I0<1^C'M TOS CTOWiWsl *I'*<MI TOjjfc s^lQ^RS'S CfTCR C5fa ^^l?! ■#^T S3 I 

riPrr^ 100"C 'smErra ^53 ^rto ^%pjp»t $«?rg 1 wi «nf^ *srr ?*#TOr»ra sipibiPw 

>KH»S H,0 I atw# §TOtCT *l$WalC«H « 'isfac&Wrl *tTOs<n ssrf®^ | TOtffa >at 9 rf?R^PR5 

C^5 < l!si<i\£'t ^wi 

+ m 

H 2 0 (s) — ’*r H-, 0 ( 1 ) V^_. - . H-. 0 <g) 


- w 


-ssm 


i^ln csitsr 'Q TOIc<p ^5M Rc®i >9fij 5 OT ®a«i si<j«; BI 9 iHt*T'® ^3 >3R? ^5W f^TO^5 <pf5*i ’fflctf 

l^o s??r i 

toc^ ^srri >g^ to* <Jti%^ ssm, m « 'jri ■^’npf w TOitf Itoto 

ciilqq^Mji “!'®<p«i 'sn*iic, i i •t'g*i 'sfc’fjj ^ l ^ 'TOC^fa ciflq ^Wl 

< 3 «R 1 (R 5 ICTI <rsffc=T?T ftwietl*M TOTO ¥RI C^TC=n CTO ^RMf&C'W TOTO * 1^5 ^ «tlCst I ^# 511^5 

mete c#s c«tc^ fs^ rt <!p 3 jn ^us *ncr i ^ ctto dfr 

wra C'Ti'pr-jc^ 'tro^n «| 0 <^ 5 s i ittsh, cbto<t a«rw §toh ffrR i 

CTO tjrFlIOT ®I9 r<pj C'»l'0 , li?l<l®C‘'M TO)C») *11*1 <P$*1 '■'Mt; T CtfC^ 5 ' ! $?I= i T ^^T5I ^llsi 1?F5 ^ 

<£W. W sor *p?rci ^bi i 4 ^i« ctipbi fH’nw ftfesm 

^c«r i cto ^iqiMM tob cste ^ ?iitoPi<p ftfen 

qwft'A ^5TI CTOC^ 'Jflliw ■g j.|^c*ICeiH Rt^T s(t«CS(Wfl ^HC«f ^ 

^Csl CTO fTOH (RC^ 't^pT «TO# ^ ^?T ^ ■ i 10<so'S 

rt tfiJrofr* ftfen i ai'5iiijf^?p ■fai-k'i ’Tsi-n^c^ cscs 

5?! I ’TOI^iiCW TO^ft R**R 5 5T® « '5^?rt?J '5T‘T*I%?I I 


C^,-(x+l) 0 2 —-—► xC0 2 +^H 2 0 +*l% 
aiffo<r> qim ^1 f-l«^C<P s|rl»IIOT , 'S|iflWC i « ^iW ft@RIT RiW RPT^T 


« w%m ^3 




CH 4 (g! 


2 0^(8) 


C0 2 (S) + 2H 2 0(E) 


from (TOST^ITO TO^#; CaC0 3 ) qijst ^QbiI W «P!M^lilli| C-Wfll^ 
sBitwts ««pei i 

CaC0 3 (s) + 2HCl(aq)-*> CaCl 2 (aq) + C0 2 (g) + H 2 O(0 


c^lfii^ (CaCl-,), ^ 



*r5^<n qtgfer biptic^ ”if?R'^ toic# sranro bw 





iPIIfP? 


cste R%a c^re?n mfosn 

^P^ffejT 9 ! s p^?T '^<1^ IS PpS Cil <7TQ?n m *^t i 


iui 




<TPfl?rf^P RQhiI*i (7J TO* Rtfl <T*ll "STT ^O 5 RR^J*^ <7J <? MtfS 33J ® < V 9 ft p f <K71 I 

« foro*r este « <TPn?if^ «rtf 1&j[^r i ^tort osra feg *&s to i Rfere* 

^PlR (TTC^ ^ HT3&5 5>C?1 ^Rt R&SJC^ TltW $C c ’N 5 fi r 1 *£$ ^7J tfPitSlPw RRHJI ^PMpj I 

?rpMf^ Rfro Tppfrj ^o?n?r *m R&*j<p ’iwrf £<^to ’tR c rs 3 <t$to ftfimt* 

^ 9 !T5 R^ "$W TO I TOtf R^UlM 9 lf] , *il'*];i i ^^ ^5T 3RS. •'t'g'i ■3 R *H ' 5 IT f 1?(.'<*! 

<l!>ll*JW<P RRs?IT I dl>1l*lftl4> ^fT5 ^ 2fW *f% I ^FST ^ *T$ 7 T ^PT *t%<r 


^*11 ^PT "SpRj 3^5 «fW *0^ l ^5T 3^, *0E*T *11\$<1 

nR^r ^j, -?n wt %ro ^5^ ^ I ^ TOiuf^p ftmm wm «#^=t *?j i (tptcrt Ufom wt 
®vra ^?i 47K c^n Rferci ^i*r c*nRs i RR^i^ ftrora $*bt fcf% to 


Wt <T7J I 


i>. RfclW (Qfifcfa ) 

*. Rftillii (HatCheffifcfo ) 

\5. S.CT'wJH ■? Hted <Wfc ) 

*. IRUriR iw (Direction of Reaction): Wm*\ Iro^ fe% to ?tri<iPr 5 RRait* ^ 

OT 5 ! ^5?TT <Tt?T— 

sp. f^lgsai (fetBcri >: 4^§tft&nRi ^ 

■mzi ^ 1 RQ^iji t«,«nw?r ^c«fr « c^fi ftfen ^iwtst cw 

^’Rra s t w ’Ws^Tfsp to faQs^ n® c f$ W5 9 ntg ^ i 

«t's.’lic'ra tou >a^t%t (->)^?i RQmM §^m-?Rn^ i 


PW5 OiMPifli: 

w^s, CaO)« 


CaC0 3 ) c^ 5 Stb«iw ^nsr ^m«r Rwifess ^c?r pr 
^•$ 11 ^ ’^«,’ i t^ 1 csfM ,j nca isi^ Rl^fii '5^% i??i i 


CaCO, $ 


CaO* 


Mg)/ 


(csfMt ^rrcaij 


Rfen <ra 


^ ^ i c^n '^tto ^ Rfro ^t 579 !^ <hii 

13 7H7 5 ^ v P1lfi'5 ^?I I 7 K e \ <^>U=lPi<JPl CaO) 'S ^Rh 
(CaC0 3 ) to ^r ; Rntfe R%m 7p?g 


^71 I 





a. -&s^t fafamt (Reversible Reaction): ^sjff Rfoiiw ROma* RRrnr a^ca Saatca 

aR*r® 55 , ^aw^iica faar[ aar^a^Rigan ana spam lalgaw aRaas 551 RRami <aa5$wa 

R&*il b^wH atca> 1 ‘S^H? RRmia R&>'(<m *jA. RR^l <pca fccfluw aRa® ^ 1 ^c<p ^itpr# RRmi 
aca 1 ^aaR Rfam® aaRa^ Rfen aca RS»tw aRa® ^a 1 *tw Raf®^ RUmr aw 1 

Rasta »pft RRhiIs ca*t<3 'spr RSmiis iS'ea^ aaR R&ss 5 Remits &si <p(.s 1 tta RQpsis c^oa 
RRsaa « SafilWa atat^wftsfta fi>5p U-£. ) ai<TOa a^t RRaia aRama 5agm amt aa 1 

I 3 twa aPic. , *<i (H~) iisaR; Ric^ ^aiam <3 ?ws <aPt* RS»sl s^s a*?ia Itaa'} ^ca 1 afi? 

RQan 1 RRmm 1&?,a*j <a>5la c®os t^aia 9 ) 'Q ?^a ®fnc® aRa® an 1 


CH 3 CH 2 OH + CH 3 COOH 


arrara, farntacaa ®t*frn Rwiara RRmi'R! a**) ana a;xf5® aw 


CaO(s) 


CaC0 3 (si 


RRann HRa^ aaR a#a <wwPww «anRa asRn i>i 5 ^«!^ 1 a*a arcs ^ RRan wag asm 
aw gawPmni , ®ran^5 (CaO) « ®Rn RRmtara awftaisi aM-RaD <CaC 0 3 ) $«aggsc?i 

Rail® RRmi acn 1 afsaw am aa*n RRaiS §a*^ tcR 551 ®ta f^sg RRhib oa 
aaprspit RQmw ^aaia Raft® RR<ii<i aRaW 'S®$asnawcnnRR?nca*aani§t'sitn^n 1 

fafgmtn ®m?r aRnia (Heat Change of Reaction): ®rca?r aRa^iaa ®aa Rsfe asst 
mamR® RRmw^ ®tca ®rn amt an 1 nat- 

a*. ®ta ^taaiR RRmi (Exothermic Reaction): RHim® caw Utaam titan*} ^?< 3 ?n?i ana 
®taa% ^tan3^®W®ttataa#RR 5 ntnwi wr ataaRt RSami Infamr awg win w RRmt 
atai « R&at-gan ana w aiw 1 <3$: faRmm §<^ag ww^aarwa wa cara faca 'stw All feata 
em amt ^?j 1 wt $aa# fafetm AH ‘an ararata* 551 cama- asra, wa « awiacam ^ai^Rw 
ai^oiiceH e ai5c^iwaRRrntaw^caia*uicailaalSaag^saiaaaa92 faw^wtSaag^ai 


N 2 'K) f 3H 2 (gi 


2NH 3 (8> + 92 kJ 


awtaa* % awras 
fafaRita atiw 
^*1 atofta asca 1 


2NH,(gi : A H - -92 kJ 


200-250 atm 
450-550 °C 




sPPH 


«t. 'sWmft tom (Endothermic Reaction): tomm cmm top? msm?l mmi ’SW% toms 
m.m \5ic,<p 'oPl^tSl Rfeti ‘icn i ^sptmflt RS>*n«, PiS»m m 5 ®^ msuM mtcm RfeiPftn <3 R@>«i-'0mf %sm 
m to m$ mrcm i ^ toma, toms tspos totw?i mw ton to m tomma rniw cam to 
*wm AH fewtwrwt??! i ^smiSt toms AH mm «pmgm mi i (?m- wr, m « steuta* 
to^tos Hi^UaiitH « 'ftftiwt tom <pc?j ^ aim msma mmi 180 ton^i 

mpr tomsmi i 

N 2 (g» + 0 2 (g) 2NO(g> - 180 kJ 


'5wm, 

N 2 (g» + 0 2 (g) + 180 kJ 


mam. 


N 2 (g) + 0 2 (g> 


2NOs) 


2NO(g) I AH = 180kJ 


to to# <smt ^sm# tom m*®^ csimn ®t«to mama <stoi «wimi jptch « *t%i to #s 
<xHw mma) i 

'0. Rc*i < pS'i '?'MI® m (Electron Transition): ? Ml® xmi Sma fife ma apitafmm 

tomtmmmrns^'siw'smmmmi i m- 

m. cm**! (Redox) 1tom : Ca5?t (Redox) tot) tom 11 !; Reduction -flit Red «om mla^ 
Oxidation -*aa Ox to *#3 i caw (Redox) M wm-fem 1 sim-fem tom tomlH 
3 tmra taa mmw mwfi>* mi i 3mfi> toam cmrn mm-toam tom m*®^ mm Iw ^arnito 
toma mar mpm-mma mi i ^ tompra mar mm-tom tom m**^ mm toam TgfiS* 

mar ^c°i < r^a'i mpfpr-sprTH mi i mts f^Hpacma mm m >amifam ■aam'ja mm maana afam^a mi i 

efimt tort (Oxidation Number): to atoa maa cmttm tot ms maarm tww "tor mca 
aarsim «ti3i*i ’sKa^ mca mat ms m^rnm %rnm5*i 35*1 mta mataim mam ^a*j mca «ic < p emtma mm 
maan mem 1 f*iawm m ^ m?ia oTicma mm mamt *pm (0i am mi 1 a&mmS'i amt mca atosim maca 
mfams mm <toma ^m maama 5 mi'5ia s wm mtair ^tm^m torn mca mmsm ®d?ic*i ®itots mm 
tom«iwmmmmicmmm^^^m?mmcmi m^cm mpm mwmms mmsim, wrgm^cw whm 
rnrnm miw mm torsjmcmg mmt mromi ®n<pr «t^miw mi 1 to^ tom mmt toma mvmi 
togmjsmtsii crnmi, iici , st £ ips 11 Wfi^ ?m\ + ] ^ii-,^sii -«a<rwmmmwn®tm(on 

FcS 0 4 Fe -3?i wi<T‘t rncmr -2 >amt w F'e -3 Fe m<i wmm mpm 01 3m5*ic<i 11C1 
Cl *a?o5n<r t t'mmrr -1 mm, cl, ^ t ius a -anwBmmtmro 1 





gruan 


Si 


Wan W« (Determination of oxidation number): C%?ia Wan twit 'spr® ®ta 
'filers! « i eaten cancnr arte^ia wan twit, eaten fauxH ^sriwt catena Wan Twna 
§na faster i eaten cancer -an^ catena w twit f^tfa ^s?n?i ^ai eaten fannin warm dra wi 
wan twh (Standard oxidation numberl nwga aw aa I ftcjjfl cGftw fasg dftlFB, niiiHfl >anx 
catenae Wan TWncnGaT^cnt: 


WBH 7R3n?T 

OTTO W 

cm « TO®t 

*n<jpop3 wt <fwp 

NaCl 

Na =+l 

Cl =—1 

’HflC'W <Tt ^ c>llt*W ^fM 6 ! TOam *pi ^ 1 

Fe, H 2 

Fc = 0 

H = 0 

fH<icr+ eaten aaiii/Tiijwa cafl> wan twit *pT?a i 

h 2 o 

H = +1,0 = -2 
= 0 

arwuRPiaS wacn naai‘in>|«d cafe wanTWitwmn 

so 4 2 - 

nh 4 + 

S0 4 2 ‘ = -2 

NH/--H 

to ^rspr^w.?! + 1 ^ i 

KC1, K 2 C0 3 

K = +1 

^wna ai^pr^cw wan twit +2 ^a i 

CaO, MgS0 4 

Ca = +2 

Mg = ¥2 

nr®a ^ai^cs wwtewena wan twit - i i 

MgC’L LiCl 

Cl = -1 

aftwr eaten wan twit + 1 fa*s nr®a 

4i?oia!c&cna wan twit - 1 1 

nh 3 

LiAlH 4 

H-+1 

H = -l 

atftasw eaten c®rart?ro) srfjitwrna <*mn twit -2 
fw nid'Sifli^w *iftiteri*w wan twit -1 

K A CaO 
tCo 2 , HA 
NaO,, KO, 

o o o 

II II II 

1 1 1 

to 1 — — t-> 




* CJPI0H aiiSta SHIWI SlteltCBiC'M Wan TWIT nft<l6n%T3a I 

KMnO, 2 Mn -.anwanTWirfMa: 

Mn -<aa wan twit = x («rc?T), K ->aa wi twit - i 1 -aaio ->aa wan twit - -21 
cnts^ KMn0 4 fnaww wt, W54n namnnTjesn cafe wan TwiT*pm i 
T jsaR (+1) + x + (-2) X 4 - 0 
+ 1 + x- 8 = 0 
x - 7 =0 

x = 7, Mrs, KMn0 4 >a Mn -<aa Wan twit - +7 


W*W TWIT Pt'ftl W: 




Mn0 2 , K 2 Cr 2 0 7 , NO/. II 2 S0 4 , MnO/ , CuS0 4> NaOII 
























































1 GTt<T c t- i f^Wt<T c t W JlUHW 4^ $VW$aH sm ^ ^ 

<PC?i I C<J ft&W $t«i«>S»i 35*1 <Ptfl v 5 K^ *eri5j<p (Oxidant) C<T faGtoJ'P 5c ( n<r£ r i <j>c*i 
fi'erw^ (Reductanl) I { fT^<r lif^s (trl? T) ^ yj TT?T ^iI^k/kwi *ilc’4 f^3*?JT <^C<1 ftr^P Q ^tt?! 

tr i tffi? TOW-flwBH f^?n i wi-ftws*t foGteiw ^ wt« ftensw <?tt^ i 


RQhIM ^lilPi^^T : 


Zn + CuS0 4 


Zn + Cu J 


ZnS0 4 Cu 


4 Cu 


SrlsFf (Oxidation): faGwra faGf>ii4> o?fi!Rs 

<tt wrm 2 fferw mw <js?t i S^rcas fafeM Zn -4?r *pi (0) ^ 

ZnS0 4 ^ Zn -<as wm c t +2 i Rfo><mi Zn ^ $w«$aH wn?K ^ca wrf?rs ^ ^ 

Zn SO, -<Q ^<J | Kfen?! Wl?!*! 'BMW (nC^I ^i|l^»s1t e t?I *il^lC<lJ '& 9 T^ I’R <WI 3[<T 1 


«rta®n?r, c^n ftfena srfirc&R cm ^t ^ ^< 3 ?ik^ ^t : $i 9 r<n 

{ T 7 TMI^ C'-frl RT ^pT^?7 ^OaTER 5 WBW 4W I 

fiwf (Reduction): ^T <ia*n?I, Wl^ c t-Rfen<i c t R&<j<t* <t^*$ 

$OT«5fiH IW 2 tferw f^T?I 6 t ^7TI $*03 fi&flW CuS0 4 4 Cu WBW ^Tlt * 2 ^ 

'S^ 9 tK i i Cu -4?r m (0) i fa&aia CuS0 4 ^ t^wr sr«t ^t<t ftefi^s ^ ^ 

Cll -4 I fa&tfW *KlCT T5T i 

Cu 2 " + 2e- -► Cu 

*WMH *TT?I C TT?T, CHICHI ^RT t RTW^ C^T RT -p’R 5 ^ WHIG 4* 

oi[*1 ^t ^'S?trr 5 fac*m I 

Wm\i\ CuS 0 4 ^ 5 w^Bh ^ tot ^ ^Zn ^<^CuS 0 4 4$ 9\fom 

^i<rs i Zn ^ tot ^ <£RR CuS 0 4 c^ ftpt^rs ^c?r, Zn 

ftfeiR Iwt?!^ i RQifiifj, <m %fi<R5 w 

33 J, R’sn^x* 9 t t fi^ <6rifl^c< 1 wii?r^s ^<t i wi?r c t 'Q 

'<JCb | 




Zn 4- CuS0 4 

c?R^ 


ZnS0 4 + Cu 


ftsn?®! ftfen 


^rera wi?i c t « tew ^ (7J^ ^ ftfem ^*r i ^it 



<rm*\ 




W TRSlfN 7R5CT 5TI<H-f?5?m f?fejT?r m4$ I tjTPQfr ^TW 


toto 



b. TOc?!^ *1 HQ^II (Addition Reaction) 





Reaction) 


Rftat (Substitution Reaction) 
8. (Combustion Reaction) 


Rfen (Addition Reaction): ^ ?T OTt ?T CTO ^ rfW 

wi? 2ffen?T totrctor Wm i to<r(IT) c$m$s c^rtkna TOMfe1^?ra to<r <III) c<N<n^ 

(>Hi^H CTO?T C?tCTO TOM C*l&C-W ?f ^RC*l?r ^CTOW WI^T^T TOT ^ I 

2FeCl 2 < at i> + CI 2 ig) -► 2FeCI 3 (aq) 


iii^W'i *tto c^? mro tom ftfem ?ro *T$c5iraHt*i?ii$s *rjm to? i 

H 2 (g) + Cl 2 (&) -► 2HCK&) 

ftfron? ^ ?t ^rorfw dnfw ’M ^ to? to*t, m&w (Synthesis) 

RGwji <i^\ i 

•*. %TOr? fifirejl (Decomposition Reaction): c^lc^l C'<ftlW C^SS 4TOfiw C#t ?T C?tTO 

w sfero to toiw ftfron i wm c^ct?^~w Sss totto TOrom « 

<3#? TO I 4?# fefelT (3TTOT-T TO?fetf5 C?TO?T c#l CMW C<FllTO <TT 
^TOTfWW fi'&rkW TOT TO) I 

A 

PCl 5 (l> -► PC 1 3 ( 1 ) + ci 2 (g) 

*tlfHW) v£>fi^ t>l*H! TOlW MTfe RwlfevS TO? <3 '*|feObH TO5l I f?7?£? c T I 

2H 2 0(l) -► 2H 2 (g) + 0 2 (g) 

Sffe^TTO f?fe?T (Substitution or Displacement Reaction): c^lc^il dfiC 9 !? 4?# dffar?T 

rfhpw ctot <?fiq ?r cro^pw tot to? ^ crot frsflg tott? sriron? to 

21 R>#tm? REtaii i "TOtTO^ >iQafj oTh ?r ipw tot tot ^Shj csfiq ?T '3 jto s 2ffe^Tfes> to i few 

>(iqfa$fw m$ feflrcn to? few <3 *i$c\wwm tot i ftfeTO ^5(fw-qfe^ 

few TO-^lfel ^l?C\SalC^*iC^ 2|fe^T' ? f 5 T ^Cfl (q&ii'SW , $ C 1 # 1I<1 

cm, tov^ -^pqfec^ m cro o?rw ^-f^csiiwH ^t to to.) i 

Zn(s) r H 2 S0 4 (aq.) -► ZnS0 4 (aq) f II 2 (g) 

c^rferor <15 tot?t qwc^wSa tom ftfem w c*nf®?rro ?mc*& ® to? ?ro 1 fefero 

WlfeilW TOT? TOK7FD (MW TOT? I 


2Na(s) -f- CuSQ 4 (aq) 


► Na 2 S0 4 (aq) + Cu(s) 



jprsM 




8. m* (Combustion Reaction): C41W <1 o5H« 'rfifcC&C'W @4$ 

N t'lf3 frlMH C^OW 'SWt^OB ifHw tliww *3*1 RttW <Jtfni *3* fafolfa @VIJj 

1 ,5 TTr7T ^1 *j'><&h<? <3! *3H GQ '5M •ttdp tyll *51 '•=Hjl*^ <i<W 

*ETI 5TJ (3»HW s&V?f <zft?to ^ ^li 5H) I 

CII 4 <«> . 20 2 (B) -► CO : (g) + 2H r Or*) 


<a^$»TC« tflQIQM * *0tfc4>w*w *$h w wow ■wm ®wg w * 


C(*) 

4> 

o 2 ui - 

-► COj(s* 

2S<*t 

t 

3G,(g) - 

-► 2S0 3 ($) 

2H-t.fi.J 

-f 

0,(8* - 

-► 2H 2 0(8) 

2Mg<*> 

H 

0 2 (g> - 

-► 2MgOW 



W^M<jW 5M ^IMTl ^ i 


*ra «t.^ * tywfo? 


«t. *H-QT5^ (Non-Redox) ftfsRt: a^ < a^lSr* Rjf^f <WCV ^ 5«TH5I w 

v?n itTWysi ww^-i^h ~ w fifoww jw-cs^t f$stn w 1 a? f^tim i^w 

ft%u^ ‘fS^lS =W5W fPi-^ll ^1 511 y Rr«®sjf«$fa 3ftsjl7te 

r<T*i;w^: 

5. l«)ff5U1 (Ntitrali.valionReaction) 
i. «(*IXC’F"M f^JSw (Precipitation Reaction'' 


i. a*fa»r fofoRlt (Nutralisation Reaction): a? ftfolltp? afrP8-*Ftfl SfeI <wt »i aPtiRisJ 
WlTB f^5W Wf^WT tfTT^i !&&' 4t gsW ff"W 3Vt fW^RDT *Wwr*l5»W W "IW ^ 

'tf)Fr5 571 1 tpm pH 7-as m «(K5p «*ifWM wss g^?ts <^pft 

<4r^ 1 ctitw, a? y-sc-t c#w faiTxiw <?t»iw *tw: ❖sic 1 *! ¥5 (j<C'fs pH *jw 7-ag 

ifdPl « 4 W» afVrfc « <pqw <*% y\+w a<KS «wt *W« vift 'St‘13 $7: 1 

apes ( Tjg -► > *n£( 

a^s g^iyi apw « 'fts f^n « *!th g^ts pH rh 7-aa i 

?Wih W^?;i 57?! pH —a3 ^ 5 ) 7 5711 WsFvls ^iijji a"7f& g<-t '5is a Pro *r4 a^ ‘wiJ’tjj 557 ^iji 

5i%« tptftia %c« i n<jc-i «Pte * w* r^» <?w "<■'« «pcs Rftsw 

■extJjn firsti spyi 1 3t^»t tpi-sR f^f^t ?tj 1 «tnfcsrwtf&> af#TK (HC-1)«(TTfisuni ^^wtrs 

(NaOHj g"-#fl f<T«w -fc< i^tfetiixj c^isst!* (Na(?I) « Mifa f^wroi ^fesi'-j 

ejtgiS® g-^kfB as't: m «4>w 

HCKh> -*• NaOHfH) -► NaCK^qt + H : OtU 



iPITfTil 




f<Qi*na 'atefi *t$owcsw with or 4 ) « i rora sfccsfa'f 'snspt (OH') ^ ^ *rtfa ^qn^ 
^tai c^'Jirsi coil's w% wt CTifsaisi ^rh (N a + )« c<wi?® <cio Swm «tic* i w%r 
C37lffe?rrsr wm (Na 4 1 « cawt® WRPT (CT) ftfemt WPRR't ^ =fl I ■ara^ ipfas (Spectator) WISH 
*ttni <a fo&tiia c^tt Sm-kEcm ?W ^ *tr i 


HCl(aq) ■*" NaOH(aq) -► Na + (aq> + Cl'(aq) +■ H 2 OD 

®mr, 

H*(aq) + Cl'(aq) + Na*(aq> + OH <aq) - «- Na + (sq) + Cl'faq) +- H 2 0(l) 

*?* c.*m tp# fast fstferw ft^*t cpm?r *nr- 

H 4 <aq) + OH'taq) -► H 2 OH) 


•%. ^fot^W fqf2*sa (Precipitation Reaction): tjiqta 1 ^ cqh1(.<p fstfstts 

<PstM " p tfl q? (j|qM» •TJ 5 ? <?FM njq’f^ '5M ctMt) RRmWloarl WtTt <t>6*i ■T^Tt'Sf 

tow win 5?t i ^ dft w*v* ^ *i*n$ few win ^?ft msren -*m \ 

c*t ftferet mswn toh wwi w^it ^ w*fsrwt ftfert wn i m§w*t 

R&aiti wq*fst5 c PPiSt RldHtqi strews ^iaPi<p c^l Ttt i Rfeno tttq’r^ onto wtfsw’t ftpo 
WHT ^<J fa lit tsnff ^s<mt UMC<Psl fr’tt Pf£?r ^C?I I (^TC^T RQwtl tq’Tjf pfa *fPt 

msfa® wur c*imi awe* w«rsfas =tt-« nzs to i swiiiPm ’rift ip 3 ^ 
wtr?!n^ tq^ CTfpm tot cn cwtt fnfenfk^ msi’m ft&?it 

i >a w»moj * 1 ^ »nPr ft®s?n qtiwib*ti ^ \ 

R,c j ic<l wift ‘?s?it §q»lltnfl ^il>ic*i spfir ^* 1 % iictfr s c^nfT I ®ic') < p ■'iqa '5T { foC^>' 5 in^ s sr^npt <psI?i w^n 
>i^<Mc e t^q 9 mTi?riirsin i T|^ wt^ii cmfemrcgsirnt® « Pwsw -ti^daUw%iH<ipt 
RS>al c.^iilwai‘1 *ii5ujU5q w%n ^ Pktsm tyisw { fo^' ? t Sq^ ^?t i 


NaCl(aq) 4 . 

AgN0 3 (aq) - 

-► NaN0 3 (aq) 

AgCl(s) 

NaCI(aq) 4 . 

AgNO^aq) - 

-► NaNOyaq) 

+ AgCI 1 


ROnjiy Pm*m -ti^datBsi Ri«t*lfi wi?pt (Ag") «c>tllSfll»i c^Ml5ct»ft ca 5 !?^ ' 5 n5PT (Cl - ) ^ 
^?r ftsjsBi cgnaitwa w«ts^H §q^ i CTtfMR intcg5 w% w c>#s>?iiii wiii-t (Na ‘)« 
w (N0 3 ') Uto «ros i w% aan't <pttf%?rm w (Na 1 >«^ntoaB w (N0 3 "i RQhjhj 'Tv'nsR'i 
q)W5ita s ' c t w fq5 (Spectator) wijrwt i q) RQ'ijlJi cq'lcii ^c^mac-tf ?Hteq mI 


'SPtRT, 

NaCI(aq) + AgN0 3 (aq) -► Na + (aq) + NO,-(aq) + AgClW 

WSRl, 

Na'(aq)+ CKaq) + Ag + <aq) - N0 3 (aq)- ► NVtaq) + N0 3 ‘(aq) + AgC1(s) 







Ag (a»i) h CT(aq) - ► AgCl(s) 

sippm OT wsrwi R&ST ^5 (Double displacement) Rfo?n l fafitetfa 

(TnfefTR cwi^i c^nf^TR ^t?r wt ffeiro ^daiiR Ptor ^rw 5 tot, 

Prow -(i5cBc*0<i fwi<i ^i?r m\ c>nfi>iir^i c^wi$a>fi wifom 3tw#To^?j i 


f5-2ff^T 9 R f^fenn ^5?I ^iPlIO TOT, WSt^ 9 f 6 j 'll ^<jif! (,<PI(. # 1I 5iRlflH<P nra>«i 

tp 3 ^ 3$ ^tt I (7 nfaftR omfe «’ftiPRrrsr ^ltcgB wt Rfen tot cqtfem 

Hi^dad^ « ’fDiPiaR cg>\<\\$b & 5 <j$ w%i sro ^^i?r top i wr 

•RI 


tow top 
N aCl(aq) 


KN(fe(aq) 


NaNQ 3 (aq> 4- KCl(aq) 


^Rt, 


NV(*0 + Cl'(aq) + K 4 (*q) + N0 3 '( a <i)-► Na + <«i) + N0 3 '(*i) + K + (*l) + ci'Uq) 

^TBR%T Wl<rfl> <Rtl* 1 ?T ^MR<P >KW*®: 

BaSG 4 , PbSO* Agl, CaS 0 4 , BaCI 2 , CuS, PbS ; Pbl 2 

^PrTO*f ^ 0^*1 Rfefll •T 5 T-C?TF^ I \ 5 TW ^TOTT 3 H!^W*J WIC-I 

wt-frcm (ere*) ftfemj vfj^rf^s ^itw?[ tot (3 cwri ^o,w^ tow ft™ 
^ €ff%?r RRsjt TO WWBT WT-foffeK Rfelt TOT ‘‘iRfite | OT,#?I 

Pro hi *ipc2b bC'i'i few (Tollens reagent) <(S\ I bC*™ ^t<T ts<JC c t C?lPfa 

ctot?t ^ror Rfen tot fwm toctt tow win ^rsn ^?r i ^ 

ft&sifei Pror ^dfe*r Pmr?r r ^i?R (Ag~) 5t c i^£ r ( 8R®f <k# R^iRo ^?r *\i$< pROki Rww 

TOfro *$n 

^rot Prsr ( 7 n%m ^prto?r ^ Rfen <ro Prsr 

TOT I fcvijf PTOW tol$F 5 TO PTOfel «nn$b tow TOpF<$ 

AgN0 3 ( a q) + NaOH( a q) -► AgOH(s) + NaN03(aq> 


2AgOH(s) -► Ag 2 0(&) -f H 2 0(b 

Prom qsito onrc^iif^mBi ^it?i c^m cm tow* ^c?i «nrcsiiP«ri^ 

Pi« 10 |<l ^T few 'TO I 

Ag 2 CXs) 4- 4NH 3 + H : 0(D -► 2[Ag(NH 3 ) 2 f(aq) + 2011^) 

bi < n # i Rq4<K<^ PicTota '5ilfi r i (Ag + ) ^TTI^ RRhjI qv:<i R^lRo "5?! ^io<i Pi^l^ Rc^w 

WZfaQ '*$ I «RWfS*l $3 ^#5 TO ?ERr ^afec^ «fo G f$ I 




CH 3 CHO 111 + 2Ag + (^i + 2011 


- CHjCOOHd) + 2Ag(s) + II 2 0d> 


<Kn^fS fawa fafaan: ffef <mnaft<i» lalaan at affi® ara<fo aa i 

>. «fHafa?fla't at atfa fecjaa (Hydrolysis) fefaart: atfaa ^5 <HW 'JCfesltSR *riaa (H 4 ) « 
at*itai* anaa (OH ) arcaM 

ata a^ C#1 I *3$ R13u)lC<l> ■iHlliRcS^'f fe@att awi 4|^Rc«R«t RQ>ai, 

fafaaita *ojaa (m§wwt lafena qwifi>*) i w ^ ftfetta aria ^saa^a a=na > 3 ^ ^nf^r few 
falaatt aw da^ftlasata caicar twatcaa ^taraa at5 ati 'Stu^ftaiii canatt® arfaa arca feUriat aaa 
«riigfaPtaiii attsstfe's <3 ait^rcjriaa jfers asta 1 *3atta ; smgfe%rsr c^iafesa ^faftara 
arm <Al 3 o ariaa ^rotaa ioh-> ^rtta ^an cgswftb a*raa tch atfaa aftc&iosM 'snacna <H + ) 

aw aa 1 fafoata aasjfsriaaTst afesan^s ariaws aga%, ant twd m?WFa lawta 
faOaiMtraia '*«icwc*i amt aa 1 

A1C1 3 (s) I- 3H 2 0(D -► Al(OH),(s) + 3HCl(aq) 

<sa^«ica ftfaan cSStcgaai^s arfaa 'at^fawrife® aw fetfea^a sit&ait'b « iiStfeicjiQa' 

‘fiPtb ^5W|| aw 1 

SiCI 4 + 4H 2 0 -► Si(OH ) 4 + 4HC1 

a. ariawtwa (Hydration) fefiart: ananas caft ca^ (crystal lattice) *ikaa aaa wai 
^aafeasTRaras ariaa aftgi awt ;j$ aai faQiaw ariawwa (hydration) fe&ar awi aaafaa* 
catena aw ^ ariara* ca»na aift at atltitS® (hydrated) atftawi fafena atf^ia ^^^gaia 
war fawa ataaata aatt ataw 1 >st fejaatt awtsra iaiaana ar^a, «ta >RMteM fafiana ana «st 
tafeana twarija ^tatsa aw at 1 


CaCI 2 + 

6 H 2 0 - 

-► CaCI 2 .6Il 2 0 

MgCl 2 -f 

7H 2 0 - 

-► MgCl 2 .7H 2 0 

CuS0 4 + 

5H : 0 - 

-► CuS0 4 .5H 2 0 


«. aat^aaa (Isomerisation) (aland: ^arif amfeas a^c.a>'®1<iPi£’ ^ caWa ari aw 
'Jicaaca' aa^twa aat^dsomeri aw 1 caaa, C,H 6 0 smtaa*ijf& carii- 


ch 3 -ch 2 -oh 

: 78 °C 
g'RTssT : ^rftC^o 


CH 3 -O-CH 3 

WJft : 

: -24 °C 

mrs] ; 't® 




d'llfj'l 


'S Wtfw 'AlC^fl ^ %j{ 1 9 '-i>l$ftMI$«1 *\<\ *1(.5l*l 

ant^i «wt ataiaft* fafena catena nawinyw laftHiicna mmea <sasfi> aapj cnea* ma aar^ 
aea w >i>ii'i<M e i fafoai aen i ftfemi >3^^ aear ■'Rrsmpr^ 5a, ’sit >3aien 

t?ena5Scna ?lnTFa a$a na i 

mearfaaia ar<ncaE>' (NH 4 CNO) « t^faai (NIL,-C 0 -NIU a?pncaa aar^i snicaifaara aiaienitcas 
“Mc^ ^sia nai*^aSt<iiji frvn^aa i 3$ fi&ai am^a'sH RSajia Saipan i 

A 

NH,,CNO -► NH 2 -CO-NH 2 

8. 9 ifSiaijj<M c l (Polymerisation) fafaarr: « wta ?R5rca >3a^ catena war ^ na *icfia 

aien ^ aea 55 a, 'StMia^ *aRPla) aja catena a‘i ^ acn 1 ca w^g^^aa ^siena nssTacaJ 
aeaTaia *sav ca ^ 55 , aja w^§^n*| 5 a '®ic < p mama aea 1 ca lalaana aasar acntaia cnea* ntnaia ttKajj 
aa ssieas -#waasaa ft&at aeai xsm « arcaa sFsrea %a$n c^iai^s (CH 2 =CHC1> 'aas.ar wt 
na’neaa aw waca^ -*iwR<p *afapla) a$a caM nftRniSn c<pi«i&!> (PVC) n&a aea 1 

tffr'sra'eata r . 

nH 2 C = CHCl(«) -► -f- CH,-CHC1-|- (s) 

nfaaiaaarn faQana tenanlcna 5 tap^sa ac 5 at 1 

B.te) ^ C*U$ 

?anF*fn anew araai ca aa*r Bar araara a# affea fa%*[ Saima ^reaa men arniafnas fataan 
^ra i 

b. mmutt (mn Ms w 

G ipr t^T ^fticsn « ^*hic‘m?t 
^*rsm i ^ -^r<R\^ m$ 

Wm <ra srorat'M (III) ^ i 

Wf f n^ ^T?J<R TfTtm ^TO 4 $ wtR 
swra ^?i c?n^ ^<n totter 1 cri&& *m$s 

<XFP 'sm ^pm *$$$ te *w?\ ^ ^ *m$& (^t) 

^<r 1 -ffim <rmr?jf^ Fe 7 0 3 .nH ? 0 1 ^iter zfo wp5 ^ ’fif% ^ ?rm wm i 
^si5 ^ n Wf tot*t wt ^ i 


t&^S! : 

b. <j4|<W£®1 v 1I'? 4 I ^C 9 ! <TT^I C^'SjJT 

5 »T C<FT? 

COT-'iRT 

^t*IT iJT 5 ! C'A r i C3R? 

$. ^fT< 9 <n^ ^ pwi c®i^t c^ # i ? 


4Fe(s) + 6 H 2 Od> + 3 Q 2 (g> 


4 Fe(OH) 3 («) 


-I 1 2 0 


Fc2O3.nl l 2 0(s» 


2 Fe(OH) 3 (s> 




























































































7PTI33 


3 . to <rt$ 3 t?j 3 to ftfen 3 *c 3 ^Tqfiifarra ^rsrfe $^33 tot 

3t 3tv»3 35 CTO 5 ^TOf?T5 33 3T I ftct>3 ^ ^33 TO3 •qH«piM*ll»!C<P 3l?J3 ^KTOf 

^PTT (/TO 5 C3T3 <PCfl I 

\3. riW3 CTO3 TOS£?T ^53tU3 CTO13 "tffter CTO 5 (71ft3 TO*f 35£3 TO5 ^3 $TO3 TO 5 1 
ill'll CTO 5 !?! <PI^C^fi ^M«H<jai*n 3TO W3I * 5 ?-®^TC3 £3 313313 3^3 I ]j>3 33$, 4T?T ^ffni 

§ 3 t 3 TC 33 3 ft 3 £ 1*1 *11 f 3 fejT 3<<1 I 

8. 3PTT3f33 5 Rftml<j 3T3TC3 ’ 5 (T 5 TTC3<T *I3)W 3T3T (7TO 5 *1% 33 I *M^lBrl'S)fi 3131; >5ll> C5T5, 

ijffr), 1&f3, Ut<W** 33)jlPr 31^C3C3 5 5133 33T *131(33 31C3 I5Q i 313 5 C3 33^3 , 3tf3 6 

*1% 3*C3 I SJT^WS *13^33 4t 3&3IC3 5 *pH (Respiration) 3CTI •qfaRfct-W TO fawm 

TOWS 3^34 33 1 

*l#?f( ^f|#g TO f -► ^133 4- *nfa 4- *ife 

C 6 H l2 0 6 (s) + 6 Q 2(g) -► 6C0 2 (g) + 6H 2 0(g) I 

TO 3 ^ 

(h 3H3WC33 laro C3 TOT3T%3 313^%^ 3fe\&lW3 C^isfe (HCI) TO$^3g 

33 tot r si$rc<!<! toto ^-i>nw 43 >ifo 5 -wT^t 3 £33 cw? 3 sc 33 i ^if^-wT^m ^ro 
3l'^fe TO 5 31 TO35r ^ sfefclWH C*MI$® (IIC1) TO 4fTOftl TO33t v3^lf^ 4l>T53fT 
3$W&?H C^wi$\b (HCI) TOC3S 3*133 faBmW 3TOC3 3*rf3S TO I 


3 >133313 3*3 TO 
[ 3T 3 5 lC t 1l C*ft3T >j{3? 


CH 4 (g) 

4- 20,(8)- 

-► C0 2 (g) * 2H 2 0(8) -f- 

*ffe 

TOtfa 




CH 4 (g) 

-»- 1.50 2 (g) - 

-► CO(g> 4- 2H,0(g) f 

*ffe 





CH 4 (r) 

- 0 2 (g) - 

-► C(s) 4- 2H,0(g) 4- 

*[fe 






3 HCI 
2 HCI 


Al(OH) 3 

Mg(OH) : 


A1C1 3 4- 3H 2 0 

MgCK + 211,0 


'b. fFTlf33 W3 3*$3 3lf3 « TO*t% 33 I TO 

43 


35£3 43?. 353 TOT ^3*} 33 I 





ioo 


^.8 fafow am ^inr 

>3csiw% ft *tf> ’Sxrw^ <v<i! Rfijwi > tw w aw *a Rfoam wv& ww S^ncw 

•psw *r«j5. ■“#«■! ft «M*p vf* 7flfa® w* <a$ cam awa «w* ■Hfo-wasfi-p <pb?i cwftsi 

cwh, <nft nPw wtoH *« wm* (II!) w*i?fc r*/^) ©*ng <aw <h*< wrs* 

5U ^77 7T3Jr} <*£<3 | WEjjH *.<]<*?!• 7ftTV5 7 | /j'Jf ^F"P <3^*5 <J 5 <'3 ^*TTo ’,^7U 

??y\ % wvq +gwh& <? m^l ^ aw i ^rUBj^r 5R-ia3i w< 

SflVstC'W ^ OT OT SU I dwfij WJri ’^f 3 f«v<«? tjfgrtf «< 7 *i C^E*? «lJWeWl$fa* 

(galvanizing', fSwa r t c^ cw,^ ffcf csfo.(tin-plating) a* *%.fircwi w <rr$s 

cwmw vj^tt (electroplating) Tiwa ‘ft# $yc<w $*rj snWw? 

<7JT3ia ^T*f FU I 7T^ *«T7? jTtf'sW •RT773 <«#'£ ^ST<5 *Tf^ Vtf CSTC ^5JT TJTITI 

«wrf w# (SiOj)’W?R -voc«w *k*j« wftfew'«a?i 

$. 'T^-TJCEI <*%, '•tWKtWW ^TC 1 ^ ^ItSET*fC 3 I 

O. %T*«St *JK* vfl 3 RCfi?C»l !&« v£]fog MW = 5 ! MMftfc* «PlfV® 4 » I 

H.<f t^ria^Jta RT<Wld (Rate of Reaction) 


Tacwa^ 
f&jt) (55^ 

f&£ 1 .3 : 1 '^SjJ fallal 

ftfotii* ?ia *tSWi: 

<r gpr »r« •'w «i rytaw 1, 2, 3 «4 ^ a ws tsf^? asa - dwff&@c« 

jnnfasjR npj^w 0.5 ftf.©. crnifearsi ^ r ^~~ < Na^CO,) cmi® :w i ftrrir^a 1 e 2 

^ac'B»Sft j, SM7rfitaa>mrfii« q^ 3*4^acM#3c<j«m*nfSrcwaiet2ft4^a i 
fSi.fm. c*ifa <x (Citric acid) »wn fecsm 6-10% Acetic acid) ftlfirs va 
ftfaa^p^s <?g 










































iPIHH 





foa i cnfiwiu feww 41 -iiMfr* afacwr faim 

5 . '.T^vk>' 5 C 4 ‘•tlVftjl 0*1 *fiPT 5 ?J v 

\!>. ■'KWU 4^3 Mf^iJF^f S^*i w 5U V 

8 . 2*4 h* *Mfovw *pr fzfa $* v 

fa#! *<: 2 fi 4 =fl( 4 &ftflSSPM MfjNRM «|JP! f*?fa Sli C«*H * 

r 3H73EI <£^ P#3fc ^13 (1 Sjf^/5 f*A$/lO Slftl® ^T4W1 

*fiPT Ppf'i» 513 HI t ;Hft 5 ?F - r i 4 *n > )V k '%* 3 H ^ C ? S TM \ 5 s' 5 *l*j 512 H 1 *Ai< 

f 4 feir*? f<fsftSJ ^s 3 HI' 


Na : C0 3l>) t 2CH,COOH -►2CH,COONa + C0 2 + 11,0 

dJPTH/ 3 ? JIPT’S 

Mfa 4 4* (Mfa - 7 WC 5 / MfiS Vf§t |0 C^ICH! 44 ^ (?) MffaTtft 

^nj WRT fWWM ^H*flH[T ^ Mf^UTT 5PT «f!U 'SW fc t&tfB I TBT ^IT ^ I WsttT4 

4<i ©W?u3 WKfitW CW-ft§« * l 44C4 ^^ 1*1 4tf 511 (*& WflU) I *T«W4 f^folfti gtOR 444 5« 
.'SJW-ftftta -' { 

RftulSJ 5.W <! «lfv5C<4 fafollfo 'S>H*JKSl» W&1TC451 WW, fi#^C45i CN»XW « RfWtH <T<JpG 

www $"ia v^->v , r^fo-ina w^i, Rflftrwa u-wmi * f4foww 'jiws 

w <pq *nui 4 ^ r 4* Wdura 51 s ^ «a^ 5 m i#*r$ 5?* *»ra 1 Nfofriw 
W<W trfftw ®*T4 ^ 4« 514 < <f *1 W<l $ 1 * 1 ejV;^> M*W4?J fttf* 

TO$ww ftg*in 

*TT 1 ^ITaft«Kflfl ^|R> (Le-Chatelicr's Principle) : c < r ^iu ^♦rg **% 

^•t53-U 5B 1 oQ5. fij&lT^pTTW 14lilll 4^ 5TJ 1 *'<^' U 

$WC* 5111 ^ rfsWM <1 ww ^ nw W, Iwup 

'<fa»iic* Mftns 5^1 ^ <?c< 1 npfs* fu R&^cwi c<fi v;rr<? >npf^5t ftf»uru 5W <f 











^ vn i tttw •ffavn jpt 

•no. ^ w ,jPf c^fs 4^? 

<5**fOT5 *<T£W ^ c^ f^#3T ftfema SW ^nj 
•ns i •fft<,ft*« w ttvoj ws ftfeva to 5 n i 

sfli^ '-■< < ]^ 1 is xij^v ^•n^tss *iQijw *t ’^•r^nins 

•flW#? ^ ^ti 

r<f^w *mitw: <:*• f^fara *W«w m >npif5t * 

firateipft «&?* w i fifims 

wyis '?wcn« •rffow fsftnrej (wni, 

hM « ft®Fsc« vwroi) •fite&t TOf«te h i 
■s*?^ f<farro tthitto? m sww •tfs^w 
•r-^nc^f^TSS »flfe ssn toifc i fei * ftf«n5 jiikiw. t 

ftfemr fofomr & c*rc*n ^r*fS wimt) 

QPT/ffa) '^JWT ffifciM ^TfH/W^ T T5$ OT ‘P<<IIh 4* ^11^1 TOfifo 3S1 

•TT HI6oR«lc** 'ftf^r TTMTT: 

^•w «Wj ct ftFsjFim ** ^scpm;^ s*iu ,a re^ topi 

TOi 

Acg> * B<*i ^ - ■ =^ C(g)+ I>g), A H --Xfo^TT^f 

^«^?r Minute ^cystT^r ffffr s rfft r r*w#< far^ira ^*n^'re 

^*rr 5^1 ^ ^?&ai ^r^rfr 

ftfrsr wrrc w ^psfftprj ^-ite i cq^?t< fifam ^nur<cj r» wvu 1 

4?!'/ 1 ^f^F ^5j7fj{ $'< 1 ?>Cf'■* Pjf^jUf ^*1 *f!7JS 1 £S *h 4*1 f^ftsiii *ffs 

51,' ^ >:**| f^Utfl TflUlfanf!?: WWT^%I C4tCHt CH5 i 

tncu Mimts f<f^w xnjTt<^ is i>m •rf5<^? <-i3?n fiifesrs ns •rfi ^ 1 ^ nfiran 

^ttJfta ^ >f?»jn viQc/'i tjw/^Ps) 4>s o ; v**\ ftftsw ’IWWV « ®» 1 fl t>m tow sto^ I OT, 

Ai«> ^ B f wB> ^ *• C(g) 

H$Tr' ^pt ^cpj 7r^iu 5T7T <fu 1 «snp5^r vw »pT «nj, ws ^>rr<^ ts sm ^1 

^7' ^IVlI^'t far?? ^TJ l ^K ^T»TT^ vfl?R IW ^WSrt^ 

4^ I ^ 1 ! i |'ii<J^ T ?J YM ._ 5 tlX jll^ 1 .'^ f Wl"*l f<f^t 7 ’. < Fj? •ifJjW 

4j;w 1 Ri^srs nn^ 1 S 1? ^pS j’WTS ^S ^ ^4*1 Rf^S»«3 ^iT^TK^TS l>fd£ 

TOT^ ^ I 

■WWW TOW: f 4 isr« TS WJt?; TO ^3 I f^WW *V ^ 

*,<tioq<f^ <ji^ 4 ^ 1 1 ^sTn 5731 mHV-i- jtr>» 

<fc< r}»fRr® <?« Screws ^ifjNw *^-< 1 xrw\<v rs <?j 

'l<p'r*~ $ <»f^ ’ ?y\<* ^SJKZH ^fl*jn<^T ^"SJ ?CJJ ^'T'liC^ . 5 PT 4^ I 

^I&sisj ^!^n<^u ^i^t <1 ^nivpnpw *f*c» hc»i (^i^ w^i f<f^srs 




iPmrc 


*i.% iruw fti&w *[fNnsi "simiw tr^r 

anrw%r Tftvs'-t: o.l c»wisj HCI gvi, 0.1 cws NaXO, nvi, 0.2 oil a Na,co. t mSvrw 

C'WtS.pH'TWS, ISVIS, ftfitaM « g^s < ^St^ : 

5 fl».f*r. vwo.l «ws net fpp ssw iswtF^r vtv J^3T v?35 m\ ftiiwi cwji 

vs i siPte gvyt *w WPuJ? ms n*r vror pH ms s'ssts v^ gv?ts pH •flaw* vs <ass <n^iv 

VS 1 

sivfr (flfavr® 5 o.l <v*ns Na,CO } FFF ^ **c <sv^ fSifSrw® 5 f%.f«i. 0.2 
O^s Na,COj gvt 1 Tffts s' -i'cs 1 - <j<;ii! vc< 0.1 r.M*ils Na,COj yvl^v sivf£ 

iSVKS S3 Si '-•MS i 4 ~’ 'g'HS Sf WN SIS53S VW <$f»lll 4*ftTilUi 0.2 r . l t' ir '£ Na,CO, QVf WS !<( V' V. 
<aw vs 11 vi CTW vsis jflw f%v«ftcv sftvw «<r fSrgvw r^rcss sc-fs vs 

VTsJto US '? 1 » 1 W PiS^W |?« 1 «S V r 3*1 5 S I «S V«J pH CVS* <[< 351 * VCS iC-'S pi I MfsV v 

vs 1 H-.m dv;«s vf 3 *i seats *tw nr« gssis pH Mfs*it»t vs i 

2HC1 + Na 2 CO ? -► 2NaCl - H 2 0 v COj 

*t*fW fsvns HCI ^f' *<rcvi sj?Fts^rs pH *iw7 -as’pws va 5 s dSinsi?t ftingw cwigs s* vm 
qrwi *K 7 r <*W?m ctfffcir Na,co } ?tvt cv*t vs^r nci -«aa nry ^fvr vs* Naci, co, v 11,0 
5 U 1 Rvi«S dWl HC1 -S3S ’’ifstSI-* VST® sjT^V 'SSi pH -SIS *5R ^1*^1 W5 7 ->SS l^vW-Tl 
533 1 SS* ysc-lfl 7 f»J< HCI fifVSIS iflSl'PJ U»rtV 5 5 ? '«<H pH — «sa* »H 7 ?Ji I W« r sv« ^if-c 

*^[s(SI VL'l) Na 2 ( 7^3 ’svl Otl^I vs^l fSVTSSS * 3 V r , r ? VIS*^ 5 U 

: ^lP!Ji C^I'Jrs Na,C (), QVt VS 7 ?! pH —s)S 'SJT 1 ? VWCS ’ifSSfXi 5S t 
nft ms HCI gv 7 tWBiw VfW v^> inr?^ Na 2 CO } gvi f 



armv% ^rpt : cwfeuiaj svi, evsw wcv5, 

sivHi Xs> is hw 1 ci^rS’Scs 1 r<t.ft. evsw wcvf- 
- nvi Pk* v,rcfc ctfSra c^^suj ^i^-xrfs nvi cv« vs *« 
*tfSV^T v V.£ V"' VS I 

FcS0 4 (H> I 2NaOH(H>-► Fe(OH),(*)+ Na 2 S0 4 Wn) 

'vsw JTivr^vTi qsiffs nw extfew %r? 643 r?fi pppi f^fSir v^? 
*nfJpK. WF[S% CVSP 3 ?r?§«r ?75 « Rvfrc -nltlwT; 75^5 

5 TJI ?WVI s^fs iWSPi ai?<)Vila'S { 3 !!^»rTv»f,ss 

'S'W'?' rnswv r 8 ' 7 i« »*C 51 . 












?m t<r 


^08 




h. feCTTO PttM CWT <af*l®fi> ®*tf^\5 stTIsp? 

sp. ’f. *aPifD^ «aPi® 

*t. 'Gm'GiS* 4^5 ^ >s^<if^ iflf^rs 

otl^ii^ ■‘PH* Pii^i 'V 'jv ic.*i c < pl r m> Wt (TIC'S 9 fra? 

^s. spfSipr s(. fecsPIBI 

*t. siumr w si. *#r 

<3, wi'ol« <^*1 (.-’■nc.'I c<PM *ifi(.'lfl PShiI > l w ”ls['5?I? 

v. snsR st. ^ 

st. wm si. a1%?m 

8 . H 2 S 0 4 +■ MgO-► 

R&iitii- 

i. 

ii. 5c. c l < pjj'i sr& 

iii. *i«f8^F*t «TO5 

Pi (.bit C^Hf^ >l$<p? 

sp. i st. ii «iii 

st. i «iii sr. i, ii S3 iii 

b. ’Q <Mcfef <5 tIPT <35<14i1<1 <^1 ^ I ^J?! <TPT1?T v I1g<£1?i fHtb ^IC^ll x Tf 5 1 

v 1 , '^t c T9 *MCt» Cult'll I 

fafiwil <1(1*1 ? 

*r. tiPiiaft* ws cmw? 

*t. <rr^p?T ^tu^?T <ipn?j fafoaifD c^pt ^t*t i 

S*«fHcTO c<pH 4i*rt*i ?n^ ? cswta S'QWfi ^f 79 ^ w i 



?pn?R 




Pb (N0 3 ) 2 - 2KJ -► 

ft&aw anwiw toa *p«t wr[K = 39,1 = 127]: 





vSU %$ 

^♦trar 

<3<^ 

5 5mr®5? (mL) 


0.2 M Pb (NO,>2 >a?i'=tra^T(mL) 

1 

2 

3 

4 

10 


v llfH*l ’^TCJIH (mL) 

4 

3 

2 

1 

1° 

0.5 M Kl i3?T'5ira^(mL) 

i 

i 

i 

i 

4 

^IM?! g<JFf<r c4\> -^fers^ (m L) 

6 

6 

6 

6 

- 


^JT’T ^Ic-^ < 1 ^? 

*f. cm^\ <3 w 5 t ^ *w cw ^ i 

*t. >11<]PtC\5 Ollb’ K1 ^ ‘‘ifo *IM W) SM? f^f<J <PC^ C*W3 I 

C^H 9 tlG£j<l AC< <3^ $f*l W <nKTT ^fT I 




wj "ifoa «rwm i «if$ f'fe i 

**fa<^ to? i?«ra^ *t%a sui d? ' ,> rf?^^ ^i ^ 7 , ^ *tc?jt to? <t\ 

*fi^T4 ^ in^ ^yfe i ■°{f 5 #^ ^t S^ ^ 

h^b *^p ?5 ^<’ fh^w ^rcinwr? c^rsirs ^rncH** 

C > -'£ ^ifo ^l*llC*i!£ ^fii«f WT <J^ CWI i V H [ TTO? *$?$*> CTO“fa *UTC ^f> j 5 •T lf f<4 
<T<W£ W?J TOT*fr ‘-NTVIC-W CW! *S ^^5 



^ Wf CtW ^ 1 *Mti 

(yi SPTufi^Mf«^^ 7T3^ *T% ^TT * e Tt?r^ < 

($j •!% ^nr*f:-s jfWflw farw*^-fii-H, 'tfawt 3&w« 4^™ fllfw sitter « 
■^rs^p ^ri frill f*t4lt>CH TO>^*T^£ , ®ff?Jf>li iV^- l 
(■.5) r«^v^r^ i<?mfb' r<c<3>^Ti cro* tfwufw r^in-^i^ ^*pth S!V*^ <r 
*rfa«WH. <v*; <a- <h«r «q* spnraw •nsw i 

(s) tft?nufa* f<fou f 9i9&c«? ^<' *tftf ®^riHw »n« ^fv^lWr 

VI! 

(<?l WtfUtS <!<5U 4 *33 ^ r^TT'VVI *I1??H <11^ *3 5 TO5 I 

{^) tmifa* fifinra wrcsj f^sjr®, ^rn rsre i 

(^) 3l~<#5 f^ftpTT 4B f T ?K i 

lV) fTOjTOT 'V^r’w *'•7^ ^tfwT*? <’<J^l£ 3T w t?^ *T*"•/■ - fatyj *113?^ I 

(&) «U 1 TOtPw C&0& «%W* *&« <F 4 C 4 ^^< 31 
( 3 o) ^ ««OTwfa* toh i 

(^%^l>IT*jf*S4 *fOT*T • Q fTST^ « 

(b^) fe-r^-1 ^ic4 ftc€»^!«<31 

(to) 'smisft « V5M 'ptmft f<fePU^ nSHT ^s10« ‘‘USK I 
(3»8) N , i''^ i 4f3 s: **1^4 J iC> v ^ # ^ v 53 ^ts3C^ I 

(to) f«T* fPTlPi <!«■« ^ISf^W^ii 4iflD5 M lsN I 

(y^) ^ « JlPnift^ «t) 5 W^ Qfr 3 ll 53 CPrtlW ^ 153 < I 







sTTOR 


15. ^33*1% « aorufwfafewti *t% 53 fa<s 5 

<31331 oioft o, oior oio om^ ^103 301 3SP*ti?R5 (mutual) 3% mm mo i oPwqwi 3105 
<3303 510 ^ 5^13 5 1 5 %$ 501 3 1 513 ( 33 * 305 i c<pic»ii 35rc$3 * 11355^5 130 s <3303 miO 

5t5T *t%3 533 j O 3%s •^t*s®(MR < i i *1%' (intermolecular force) 5l3m *1%3 mtmo 3>M3*l(% OO 5 
PlP?<l> <5351, C i J i l*+— 3*$3, '»<]=! 31 3t3%I '53$; 13 ■'jfiG 3*0 I C3*l£51 QC33 5^31 5l335*tC$3 301 
5l3o'5H!33* *1% OPl 5C*1- 5*2*5, 3*5 $£* 1 — «fl'l iTW. 'S’lW'S 353 $(.* 1 - 3135 I 3 <33513 ^R* 53 I Sl$cn 3)3 5 $ 

303 535100 mras-wR*!* *t% ro^ssi 531 033- 333*, *3 fct^il 33 iM 5 C 5 it- 31(33 <*2 3, <535 $ 3135 k 

<53511 mRc*? <513 03%) 150 sA^IC^O 551, mBpSt 5 ! C*rW3 3*0 <533 (MW 31?lfl?I *#«1<5 
■5?! I '31313 3lRl£3> ifel TOM, ^R 31%Oc3> sM 03 3*0 BlO 31(3 3>$5 t533*> P£3 ■’IpFfs 53 I 

®I5*R£3*, 3I3I3R3* $''33 CsS<J 310*3 *t%^%5 I %»(OlO <3*13*p. fs;| <r*f3*l% 3HI 3I0 5 I $R R8*fll3 
$*0*) C'UC’tfT C3$ *1% RB*3$»3*it4LSi CT$ *l%3 £50 3*3 53 3531 Opt 53 skc*i ^ 5Cs 310 lO £50 C53T 
313 s 1 ■§33^ 0)0 £3$ *‘f%3 30 $M 3^130 Rfi*3l3 3*0 *‘t%3 $1^ 30, >33t OP) '50 *l%3 C*t!33 3501 
C 1 ll"5 < P«IT, O 0301 31513%$* 3R$SC5 5*»IC$Pf 3%$ Sw 51 03153 50 $I|C5*, 3%3 <5t 535333 5l*13l *1*153 
3*30) 3# 511 s 130*1 3$T 05* O, 303 <53513 3(33$03 '510 055 *1% w%s, 31313%$* Rfemi 51510 
5^ 315 ^ 3%35 5^ a%?0 510 C555 *1% 15%® I 

$. ®n ^?#%iRrr’s 

*£ 01 ?T §303 Sliolffrs (333$g OO 5 Ri^lO <5103 fSf«M> 5T3 3# I <5103 3^ 3^053 f ®%0 315I3R*!P 
%%?3^!13Sl3,531:(i)®T3®33#«(5) , 5T35f>R%?It I 

Vs'fg SkllR BiOhII: O 3 I 3 I 3 R 3 5 RS^lk ®13 i§33^ 33 ®105 ®Pf ®R31% RQ>31301 055: <pfr, <051513115 
£31510 Wr®33^53 I 5^ 51 35(51 ^T® 3433 <353 333C53 RIs^ 013, 3T 33C53 5131051^13feO 510 
%%5IT 550 35^5 (CO,) <3 ®M $333 3*0 I f5 3lf5£s %0 s!3 §33^ 531 f5 501 WlPliTR 

3W (CaO), 513f55 510 fofelT WI 3*11*1(5313 5lt5 i Hlt5; Ca(OH), « sT3§33^3*01 


C(s) + 0 2 (g) 


CO, (g) - ®13 


CaO (s) HI,0 (1) -► Ca(OH) 2 (aq) 4 ®!3 

s<n?i ®m% %f® 5 « 3 i?i fo?Fr<i 5 <nm 30 301 333 oqai, RiIrr* ip%3 « 5 %o?o?i 501 oft 

%® 3l3l?jf53 1 ‘1% ®<C3lPl® 0)3 33^5 <3<T -SI£<lf5® 3l3l5pl3' *t%<! OO OPT I ®(^3'5IO, 

$<015 *WI3(5}1I3 31^*^’!>-'3?t 5£31 %® 313Ul(53* 3% f3%?13* <P1l3pUH3 «W(l5lb « 31% 5£«1T 0$ 
%® 313Ul(53 1 3%?I OO 301 55£^ 331 30, Pl%5£3y 5£«n %® 0$ 3l3Ulf53i 3% 5J5 Opl 3^5 
50 5^5n<l 355 ^IsPi-S W s13 %C5£3 Ofl 55, <5#?, %5 ®133% = $<015 C#pr*J153 0$ 3% (£,) 



sPTEFf 


ioV 


^ 1 : 


■'’llfNRfa 'v5T 9 f£^ s R&^1 W^t <(.=1 


W*l: 'S^P OT ,? lft i ll c f 'W’tfC'P W^H (71 ’5TI 'SlC^ <C^11 




fbua-to: w f<fi*vi fe-b\^mTff ffen 


^KiSl Rliwii: (7i ftfen ^to ctw*t vice, ‘'$T 9 f3i?ft RfiNi <0^ i vsn 

$*?i# ftfeii<i c^rai mmz m ^ 2f$rw?7r ^f?r, fos cwi ^ 

<Pi($ CTOS 6 !?! Vjt»i| ^flR I TO, ^ST 9 ! CTO 5 ! ^Hl ^<JI<I<J cb^‘1 I 60°C 

trm *t?R i 4 <t w.*n wi^Pfii ^?r^ cw to 1 f^nt **tot ^rus 9 n& <tj, 

?TC«I$ TO^P $TOlfB WJ, TO '5TTW TO«t 9 n% TO*I W5 I ^5T(7I TOTR TOJ<Tt 

9 n%rc^ ^?n tow ^?i*p jrot <5<^w to<i <?nfo i ^imi ■§ 9 rc?i (7i, 9 frP? (Tiro <mw 

9 trft to*t <$up o^ttp) •’iRw ^ i wzw dft -*t£ < 71 , *|fte *t% (W) to?pfp ^ 

<w*p 9 nf^r$ ■‘iRw ^c<i i , utc^t im to^p IjtoIiD ^bt^t 9 t]f^T '^n 9 T“t% s&q <pw ^imc^ 

^i^bi wiw 9 n% wrsn^n to^t to i to^p |>tot to tow («iftwf> <7 Tfp to 

c*rm to<t ^fif^s *tR*ra i Tfro <nrofro fiSren writa ^gto w to*rt c*tm to i 

4 wca toto toto <nrof^ ftfet tom isrt « w ^o tom «nc?r ^ ^t$t ^?j i 

tom "^c*ii <nfei c^hm 5 (7f<3?tt ^i\jpi R&<ji$ *n i c<r*H: ^kw c^i^i 6 c«i^i ?pt ^t Rjc^iiwa 
R^W vTO 9 !?! CTO*f ^TCB I W1?T OT5t ^.C^l- C^llib< 11*1 ^j^CbilC^rH ^RcHb (NaHC0 3 ) I W^lRc^ 
c^r nu\ ^rb ^3 %^mro dm ^ \ c^iferR <ate<T ms 

Wmm ^#5 m^ 5 f ^ra i RQ^iiro ^^5 ^qto c?r^ ^ c«rm 

<<.$ , <pc« 1 ^TTOT ‘5^ c lf^ ip5T ^C'O (Ttf^ I 

NaHCO.(aq) + CH 3 COOH(aq) + W C^TP C*rf^5> 

-► CH 3 COO“NV (aq) r C0 2 (g) f H : 0 (l) 



















































































«t. Yll»lt#W '5TC 9 t?I 

^nsr^pm 


aPiuifw c%»t Rhjsih ^ 5 ?n ^*R^si?i^i*r%i aorms?i > 93 r^*h 

’lif.'ifl 1SHT *1% f^fo 331 I 9 ^ ^ : 3’**f'f 'SICS 'S '5BI ^17 aC?TIW%J CTfi) *1% >9^? 

4g'i site's 3?l <3<SH! f^fe c^llu *t% WT 331 I '3'$S' s t3 Pn&9 i i5l < W : f ‘twM ^wl faOHIiii 
''SlC’ffi 1$/ll<l WI371I 

faftnis vsiws ’ifsH'^'t = ■ S jsi'®*i <j"*i 5 t ®teia ®>u adtw%r Ml'S *t% — *ngpf3**i5i ? t$iw3®3jts' c*if5*t% 
75ic*i?r 5 Wfw 3!?t f^n <931 «nraR5 5 ^ faQ>*ii ^m3# 1 

cSw 5 ! a'fS ^ll3jM5 r*ict><l I<jS>9l9 W*!?! ■ J t!fl<l'S'1 R-ll<I W: 

CH 3 CH 3 <g) + Cl 2 (g)-► CH 3 CHjC 1(8) + HCI(g) 


^ ft&TTR] >9^5C^I C-H <3 «93PC?IPTCl-Cl 3**EfS5TBS «W «9^(^TC-CI « <£W CTWH-C1 31pT 
<P S I ; T *11^5 3311 '9^><rsn 5i t C-H <3 43 s CTM Cl-Cl WIIW 
*F3I ?IC?IW% C5lfe*tH? = (414+ 244) fwn^ei = 658 
fwilHfl I OTCTiqC-Cl 0 43* C3W H-Cl 3$3 3'*I3*lfo5 
iTSfim fafo C3TS *t% = (326 t 431) fowKjft = 757 
fwn^fri 

3FM3 ftfojmi ^sirra 9 if9<-^H (AH i - 
■'pJT^T 3**H 351S13J ®P3I sjWfe^il CTT5 »t% - 3*«H' 

stfS'O 3331131 fM® csm? *f% 

= (658- 757)twn^i 

= - 99 f3’FH5[*T 

'spifR RQhiiji 99 '$t 5 f f^fe 331 l 



^n-rfe ( kJ/ PIR) 

C-H 

414 

H-H 

435 

C-CI 

326 

O-II 

464 

Cl-Cl 

244 

0=0 

498 

H-Cl 

431 


3?iw : %ra RSwjmm Rfoiii %9i3 ^ i 

2H 2 (8) + 0 2 (g) - 

2H : 0(g) 

H 2 (g) + l/20 2 (g>- 

-► 1120(g) 

CH 4 (g) + 2C1 2 (ki - 

-► CH 2 CI,<gt + 2HCKg) 


*r. *t% %$ 

dwmPw (<Q»{iia mro Svm « ctm fi&aw *tf^fkai<i 3wrc3 31 a i fsa-b-.'s « 

ffea-ir .8 >9 ^>pi «Tsm# ft®sin?i «rf|# 2 i «Pfcm 35 ?i i w fafeiw ctoi f< 7 foiic<w csirB 

33,^3 t£ 1 > e 2 i ftfoai »w(®» 3«8fij w 























































iPfU'ri 


lio 


whi * 1 % grr swsrg ng «iHfe »fa 'wfef* «a 55' i, ^#w. 

fgferg -ife^s s-wifr fgfena -gc^ii ^mf; fgfena <*ra- faffed cw& “fa (E t ) 
Swnwg i^fS »ify fn : ) ■jtow m st. «r*H Ej < F. : i .*:op 3 f¥snws wit »i% »tff* 

'*»pfa 45 *11415 f^ffei >r<fe sww» »hi ttanet^a «tf>* Mtg«*i <y &4 ?iw 4 « c* 4 -ac-i vsHstS) 
fHifen gP?F fgfen fepyfa ^wai 447 ?; ^ 515 *t*fgi fgfei goqfe 4ag Wnr oti ffes 55 


t 

♦ 


£ fcfjto* 


6 




faf*«H'W W*t4 -► 

f&a-tr.O; *m BENtt -rf-Mbi 


E\> Ej I 



fb^-br.8: ^4H?I RfoliW "tfsffca 

•fi^ip?. E; > £: I 


b-.* awnifi* «'aric«ii 4 '‘f ^5 

«nai <?# <5, &P1H CtT^tOT ’Sf'f 55 i TWS 3HW 51tW ?tTW? ^Tr 55 I W W ’ffrom 

’aws? *ife gr;i ^tr sPt (electromagnetic radiation) i4^iw wafe.4 ’psit i 4tJi, 45*11, 

«fi?°rw. 4m. «tiffa4 *ora, c'najfem nvfet 

H5C^ , w»w% <? wr5*ir4»tfi¥ 551 %wn5 <? c*irrjgrt 

HjpfelK? ’S'4'5 »lfe Jjl?t 4S1 515 (ISifi-V.tf) 1 ! 515W >fl 7 ig 
••w^r wffe ®s?t $)>• stm i&rst tjmifsi 4 

wtfsi-gt 

'W*isJ Wife M*iltf Vi? aWITfH4 5,«- ■■'■■•j^ryt 

•uwpr ‘s-iifHw, >«h vn- t?rm 'wv&i 

5igt wife 4ST1 '515’7 f l C4TCH! 4=^4 Wife 

4315 «?5»i < ’ r, ’'?<3 Jjffe, <fi<3 M^> flHW 

f<fei^rv: fe<h-* 431 5141 ?W , 4rt»' 'armwi?^ 

Rfen 4?3 4lfe Bfewfe, 5T5 7 3§t59W ^ 

fgfet 4^ -^f gTfS%4 *tjnpw few 'NftfCWT'ia 51tw 
T5T4TI Qffi v-*’^*w!V^ W HIH i 41^1 , T>V.'1S 

fes??ig VT14g 4*1- f^m 4P^-'J!%W^ (4fe 4Wi? ^ 453 I i*51?g Wl 

fe*w« 4fe-5T5C5iicw« 4 «ih ifw (4ife sf^wn^i >sg; (MtSj 

4*]^ ‘-ife 55 I WWl wft •«. n< 4«j'i < »1 *tkw £34? life *lfs)few 55 HI I 5PIW, ft'tlfe 




tor 


iii 

wr ^vr*| TOWfo to? “f% fRilRR^egr tot 1^ t* Rff<r tjrrirto i to qpafe “f% 

^r , 5im®m?ir« TsMferoc 1 # ■s's^tor#! 

C(s)+0 2 (g) -►CO a (g3 + W 

CH 4 (g) + 20 2 (g)-► C0 2 (g) + 2H 2 0 (1) + TBM 

2 H 2 (g) + 0 2 (g)- > 2H 2 0 (1) + W 

TOITRRI «i»lW ^Wlfl Tj^CR§RR*[ RSTT^R| lRf%*[ RRiRR 

RjmfRRi CRTO CRR- TOfRRR CTO, ^T$ CRR S CTO (7&TCR? RTfetfR RTRtRfRRS “tf$CR. fR^RUsSs 
f’ftW ‘R5C3TI TOIR 51JI®»lfH4> (TOR 3® TORTOfliC® 3®°fR TOT TO, CRRR- ^ CTOR 

RiTOJ fRICRT I TOCRt RTRiRfRRi RlTO" lRf%*j if^ES ^"IWljta TO TOJCRR RTRTO-^TOPft TO 
RRI 

v.v *tf^ c«fw ^tta^T *1% ^fTw^iNTWt 

TOTO^TOSTTOT- R%l ^HtfR CRICTCR '513 i^VR*} RR I TO?T \5P1 iW RTORfel R5& « RTf^stjm 

3 ^cj RrgRTjf wr rr i ^mlros ^stt# rtrrir to tfr « TjfSjr &5t fqfeg c^itort tot i 

TOT >) iej) ft* Isos TOTOTOTR TOTR1R RTOs RT RRR TOC* 'SITtfl; 
RTRRIR RRTRR I CRtR « t"HW, fTOtfRTOTO*fel TORRiR tTOJpl 3®Rlfft 
TORR RTRTO TO 1 r(^*[ RfRS? ^RtfR (fossil fuel) CTOR- TORT, 
CRf&ftRR « RTTTO 

'flRtfR fteRCR TslR ^HfCR (heat 
engine) 3[^CR CR^TOl%, 

1RRTR, CTO1% « 'siRSTRi 
tf@R&tPl'5 RTRRT5R FiRtCRT RR I 
CRtSfRRIR 3^RR, TORT tfWCRR 
'BIRi’^TiRrRRI vifStCR FtTO ^(RCR 

R^T (TOP RlfR<SOQI*H TOTTRRI -V*. |W v '• ; yv^v 

* V^-' -■ *tA _.-:__ 

ws il>H ^r ffesr—b-.<\ : ^*8ftw<i^%r 
OTWt% mrF(\ ^Ml$ i few wfsrw w 

toPes, w^4*w»w mzra w^fipr ot- i wm R^w?i wm a® i ^s 
R^C'5 <i w m i vsw f^ssw \sn tfe ilfei 

Mt wr i *nwr cw s wi t^5fess ^\m wr 

'W '^ir,4 i 




C4t?llPH ■‘jJWU 
^iSc'TH fpfflSi 



























































































































spiral 


^ *t%?r ^ 5 ^- ^ i 'sro 4 gtoto <ii>(iaPi4* *t%3 $vre ^ 43 fo? ^urew* cro? C3, 

TOII3>TOJ3W3 TOC3 7J*f CTO *1% ®13 m #3® TO I 8 ^t 4stf4 Wlf'SRflt® f#T 

cro ?m TOrafro croft ^ 53 i $%? cto *t% 413 i $%t« ai% Tfjft 43 

mlDw frof 313 i %i<i'?l(.'o 4 # 5feft 353 *tbt 4 & 4 I 3 toot 404RJ® ^c?r c4dail*'i3Ui, 

wit « gtff^s *w»i^t4 ■si^ji 53 i toto #TO ft 5 #? (fossil fuel) to i TO3T >3<t3C33 
fFtfro #rc® 4 $ 1 tow cror %sm, ^ ai?f©<r> toc^ « wit# 

SffTO} | CSTSHOT?! '■ft *Tt?t c fT, >3713 ftfft C4C3> *t5Pt 3T <tH4=1t C4M>$ <114*3? 'TOW®! 33 I '34 s 333 >3S£C3T C*t3 
5C3 31C31 5C® ‘‘TtCsr, C4C5^ 21% 8 St«b4 C®T at®f*H3®§ TOT f3OT *8 'SItaT'S 3fC^, ®I5M >37|3 vff^f 

C43 TO TO <3*3? $S3T>t ^it ' 5 T5Cr I 4W Wl C3 TO fftlrfft 3135ft <Rl1^ ftftT #T CTO 
^r|c1lPi Swl'ni <p#, C35TC3 3(ptC$ ^1°# '5C B 5 "It 1 ®I5W 3503(5 *li*IH 3ftT 313 C3, ''fit 

>333 ^iqiftsl 3^3 C'RTO TO I fTOffi 34# >335 3qt 53 C3, ^31*0 fPllPft 3*£3 TOT31 >335*t 35# 
c*t<i k.u\ *m i 

$403 CTOft C3, 4f35Tfftflf3$ ^ TOW C# 4^ 5lt^ f#TO C3T4r3fTO 4103*1 *5151^1 #51 
“iffo4* to ‘t%® -J4ts3 w (CTO- f^* 1 ^ 1 31 * 13*48 TO i $4<ra amt#* *rf$ frog to 
# 5? ^14lf3 3T35TC3 41303043 TO 33*033 3*f® 53 I '5TTO ftlftft#* 4% 3T35TC3 TOW 3ft%! #t? 
'3l t (f'f3* , I043P1t?lf33*4%3 3335ft 5f5TT>4tTO^3 I fa*S fil-'iifiPis 3 4f$*l 4l3i"»l« 333 lift's <P3CS 41303 
■sreg?Tsr $43 f^tsTOtc? m 3*to i to to TO3T ^wiPw toos ’tm i 

TO?n *r%<! 5s?rt51 pit fito ?rr#, TOit fpnf^, to 

%to^?t to TO#! «ro»iRwwt 3srft, afl^ <ra , n% tosis 3#, nv totto 

TOtro TO5I3 35# I 4)7R (318} CTO ^WlpM ^T#TO TO5I3 WTO 3*TO 

•4ii3, TOfro* c®# stptmf# *r% toto3 to ^ ’i^ro?! $33 fa[«r a®R c?n*r 3 to 3 # 1 
3PTI?lf# »t% 3T351C?ra TO TOTO #%3S filfTO ?TPTO I 


b r.d f^JT^I'VSl^ ?J^ 

^Wlf% 1#t3 TO 3S&, a Iff* 4* TO 8 CTOatfSlTO C^IW ^ItTOt® 3TO 'ST^Wlt® TO, #T 8 TO 
^<,■4^ 531 TO4T 5W 31^1 $#1TO >3713 fP#T cnT^K?! 3#4 TO} ftrjTj ^ji 

3C8Wfll^'b8 ^,4^53, 3T 5TC5T3 TO VI3MH4* ff^ff I TOfTO, # ^#13 TO f#T3 TO 



^fFFT-ffi 'Q ^r^r ^pnft cnr^TTra tot <3 ej w^f ^f^f 

^tfrpbj <3 *ntdaic«c-« ftfirg '^is?^ ^*rg i ^rmw ^ 57 $wS^ ^<t ^ ^ 

>infTOf?RP id^r® ^?t, ^t d^xjRk (acid rain) ^*c?r i r srR<rf fro? <pnre ntflr <7j f 
<£iRiv3<jR& *rf?j^£*tfl ^tT^TFTT 'O ^ fDt<P e JRPT?J W^ff '^TSflRT I ^5T5T<3 <TRM3^T C^Z^P f^fo C*TT7rnr 

'PT^r ^nt&R w^s « *mj«jv 5 *ftr% fRift (fern) fop* «jtfp i ^^prt 7jrf?i 

^RTTTsJ %*lfofoFP5 ^TRt iTRfTlforc* fo&W fofo?J ^fTOfl C^RTf*? ^ I 47RP 

4 ¥t£hWffo<Pif*l c^mr (photochemical smog) ^ti *rafcpnfwiFT c%w ^*TMm ’tTPPT^ 
^WlfT <*n^RT (O 3 ) ^ T3?T *Tf?TN5FP W*m I ^5^ 7fT^ T <3 <F*m fo 1 ^ ^TffasJ 

TK^fel foft>75 nP3T 'M '-5 I 

b-.fc iWlilPl* “tte «WlfeM 2T5K 

'stmt §*ibi cwwmrst cm, mmrafwm wfe <mm mm rptwlf® tjq®, ^mifem wwim rate* ’jf^em (wimt 
fetfen mm $<mg wmt i mfms ^c?m cmm « toii-w ctos feww mi Iwl®^ m% siwmfam cm s 
fwSfjjraw RQwmi stmmftm wfj ctw mmimMMi *r% ®<mmc*w ^ff® i a^mwero, fesmiw *t% 
fmifwcwi Tj^oit itw wmt i wr wi t>w ^mtfw cm^ttwra wt msi^it 
#ih co, «ipt s towiwi mipwj* fe*m mi co, so,, no « dm miw cwm wt «m3ta fmfe 
wit mica?? fwira$ ‘amt wimtcwm mum few wicb? i Scgmi cm, memwRew fwfarara wt?ic® few mtsmt 
CO, WJPT WTW?® ^ WPs l feg tjtfMjeMsWIM ®<pfe<J> CTO TOWmt Sfiw<BMM fetW wmfe «Mjfe«> 
'stratwa 'stmtt^pms m%r cii'Gichw tow fmrfwa wmm ^P«j i ®r5 mi iwtm few 

<n<I'*W4i CO, wfetm w tstfw<i*im cwc? «i wfws CO, tow Swmtcww wrw mw 
wt i mtm CO, Wtrcm mm mw^tmT cwf^, to^ C0 2 mm cwm mw mt mt wmcrn met (trapping of 
heat) i mm CO, *wm •stow mift ^wra mtmttl m?tw mw i mem mi few few 

mmwiat cro^ wro, wtcwi 2wftw* ^mw (global warming) wwt ^ i CO, mtcww ® wweww 
mmwimT ^fem mfet ‘i&w 5 fe? asm’ (greenhouse effect) mr wfewm CO, -cm fewSw *mw 
wm '5?i i ?wHm iifeiwcww m®r cw^wt^c^m www> mr wife® w^wm mt TOitmtlwm wwtm ^jfe <P5iw 

(fbiil-b-.b - ) I TOIlfeW 5 , ^fFIlfW cwt^tcwm TOWtWT WttTOT^? WtWmWWPtlttffei fwSwtT Wfew Wl^m 5 

*jfe® mr? i wt^c® fem^ ©wiwicwa rnmwtwt w^ m -afes^fe s fefesjifemw dram ms i 
mfe^ts ®ww *l)lw scto 1 ^ Msi mid m<tiwf?r R®>ttl mw 'am sjsjjj mifem fe^ mt scroms? tm TO®m 
(hole) ■’jfe wmre i towpt rni^rstmm steirw# m TOwm ^imsfw fewcm mstm t toito® 
^rnfem ^fmem^fw mfe (ultraviolet ray) sjf^fem towc® mi«n mwtw miem i mmm^t cwfem TOarnt aewm 
simttm'ft^w mtmtmfenfmmTOwmi 





^8 



*$ir ^ "°nf^f ^p*f ('srt'O I 


tr.^ %tts(W f1®T# Rc*IM ?[mjjf 

tram, ara raaa ram trattra rariwKra i <af& eia$t ram wi arrarafrara aratfi afrasr ^rnPr carara- 
tataifra-i, carigra, fesn a^raa apart traranw camera ma ^a^j ara i mm afta >frnfw aim 
trarnw ma t%w ffftfra Reran raranga raca ranrataarct, ai%, faarra, wtraiw asft mirat caw 
attai &sa raualaraw §-55 copras: trararaw cMrfejlnmsr (rafts? >ftraift) -<33 raitra Rtftsr raca 


matferaayaraia raai w 1 raieafarata caitiJjJt raa atft catijeraa rarcra j F 5 <wti (ftsM t*nrafa% 5 '<fFflft 
rayraga 13 9 HI w w 1 uftcraa raarata rafts? 'ftraifta raicra araaat 25 sh twi ftftfs rata 
•WAia engwm^'Mi™ 0 aaraS-aeflRia amiataNyafa^atratraa 

atrararira ‘ajara car (fiel cell) -era ftraiftReran mpItaRn (f*HI*n © tairara) aya^ra raw 1 fmat 
eit tPjjft atamatraatta, eraraa^nift airatrat^Rina ■ll-liiflraaraia cra=T? antrawca, afts?’ftHifta 
5 H 5 JT arararaa era rata area 1 mm Rw raat atammaai aterta *t%a -fterta amtraa 

atrarataararmta? ej^oi^yraafttaW'iw'^iHiftRcan ^misraaiata^rairaM q<]aytrafts?^nifts 


spjpfg^ra rata rasa ®F 5 tra 1 

raNa ayiaia amt- tarn ratrat eraft Sw amaftra cra>t., at egraraia ’sti'tk aray ratal crarara- rar^ ^ 
tra tfc>jra catra am aftata (gentito eacta) ramtra §aa^ raat ara 1 ereen tamtra ftaa 

<fintft (ffiel) ant raa 1 mjrat w aa&s rataytra cramps? (^fttraa crairaa ^atraira) craw tram 

raat© raw ratatra 1 rarayftw, ^ararcsia ataytra aray o <5fw mi traraera fwfsram^i ^arara 
line's ^1 raw 1 raraera aflrara 'firafw snrar tram ^arara m cat 1 rarara§fw rarararara rai^?r-n crarra 
C 0 2 sSrai rara afkraracra raraifrarararaw rai^rar rara 1 rai^cn, tramna rartafew ^airara o Iram ^rfa 
ftcracra -w^itfra a^^raa eia^^la ^'ffrayiara 1 


\r.\r ^f^slraliilaa* C^tra (Electrochemical Cell) 

§aca raisrai wmraca^^inifaw^raarrarafaraal^wwal^al^iraras f^:jj»iwratt®fratatrat 
rara 1 laairraratsrai 1*Rra ■#teiw rairarafara alls w raiaafew "^ara® Irara ai ratra raaradra frap^a%w airaara 
rarai ara •o aiaiaipt ^teicra fra^a%wrara^ra ara airarafwfaHrat ranjarai ara 1 aarasifa (£dgi 























































































vPTBT'T 


w *?n or cw* 


frlsni) <3 CWlFt (AlcssandSf) sM^I <JP!bPm» fajjs. gf$C3 ?[a!3f?r® aBC$ WSf 

SGlfkFH I aSTOlft 9 « C5M&T (D %StC*f ’WTigtSICa af^BB gt*f!W^g!C® aiC?ig C 5 !, 

TrB8*»fc4»IM aft WI$r c f-i^BI c r R®BM (e«fcaein) B*IJW S?.^ aBT I ^pr« 'arrOTfl 

Tt?ra ^ ^i<n antiR cmll i grr«T3rfgB cwj (timic Cell) 

(fific Cell) <C C T'3 atfiBvs) ‘5W1 ^<ic.*i<i CBB (clcctihinal cell) aB W'CW 

daiiiPw *iJ$ caca* fi , i) ? rtl® frofa “Mi ^rf?i i 'gasRca 1 R i u < s*ii^p <nadfi <pcfi c^iwfi 

Wiw ?ipimf^ ftfen mffr$ asm am i 4tas ®fi^c?ra e t (eleciyis) a®n 3[s i ca canca 
'5^gfac3a s f aBI gg '®lt.<p vSl^CsRcda) caaa (electee cell) at. 5 ! I '5%'5fil J iliiPt^ ca^a RRi^ '■J®? 1 !, 
caag g#«,W (deed) , ®m-OT5 (saltfee) <s gifedawar gag fkiT gfos I fac?[ ■sl&migfggs 
Ca^ICa?! fi<ic.*lfl '=l!C r ilc> , ll aBt'5CgT i 

v-.b lagj'*, ’ifsarfl® ^s^sara 

gRatf): Ca W -mrM TSWT to Rg^ aaif^5 5W BBT, BIWfl W aftaift (cnik* ^*TI'5TB 

ategg aar iro 1a®«, aaifs® *c® m at, ^icgaca* mRaifl (insula* acni ai^, gstfg <aTag|S>, 
gRK> ggg, ‘Spi'b, 1 *i*M, gag 3^R> glaaift Rcaca a 1 !*? <tK.fi i Ris 5 , gRascga cgsHcgs 
(ochnisln S' 5 !?! %% gRal^lca 5 ‘j^wic?! 'SI 5 ! aBI <TT?J I gat!:- (i) 5c^a< ruTm<p (elecbic) <3 (\) 
^<sRc 3?I (elcctic) gRa# I Ca W! gRaif) 5 w<!‘B'! 2BTR5! aim! fa®a. BCI ^ICB 

gRaill aw i caag- aa®i ai$ « snag^S 1 afg giaatfla b?h mai gift® ^r, *Saa 

gfaaiffcgs vsf^cOT ' ? tf?r<ii¥r bc®i i caag *!f*rc> gag, ‘Of^rs, ■■sn?! <3 stbc 15 !?! g^ e f 1 

'afvs'JffisT: asf^aSB ^S 9 !! <RB ■<! '^ t T|!5^ R'p 1 !, 5 llsi<l^l ‘’Frrf I •fli l i$!(.4 1 ' 5 |9 <iI$I ^ ^ I 

’®f^wl>)|j|p|<p C^!CT?I 9 !f^lf) « gw («ll?lfH<» «tR^tfh ■5IC<T Rtpe, a<!TC^! (TITSpja ?m 

g® I ^JjTPHRbs OT! gf& BfipsSB ttai&H I vfl-^fl5c<P 'SIllMI'b >3^ ^’Btos ^TWTB 

, '»l^ ? ,^l?! ^t®T I 

'soiwri 'st^micfi- i. BBn RUb! g™!^ ^ g^: 1 !?! qiwianfi iw 

gw («i)it*ite) ^ 1'iteR'o ^ 1 

ggwns i. RTOg RUbt ^?i « ww gw ^jiSuh *fm g® 

(Bnwpsi c«tr^ tj®R^g sr c i ggg 1 

^igsf5 grog gggfgnr, 'snttgra « «« ft-piw gIS g-tB bb e gstSlR?! gmor ^ 

's^fkygr cw gkr ggn ^ 1 ^^Rwgr c<mtg «uichmj « ggiwrs Rctm *!T®g g^ gr 
awi^S g« ggi^B ^bt ^?i 1 <a$ eggw 'rogrs « ggwrs gffj^B fegw 'SbS <rag g 1 ® 'smt wsg 
g® g?g^B ggrt gm 1 w g® ^ ^c«B®g gRr<if)<i ww, eggegt <iigi?iR<p f<Rgira nt-wsg ^ra gt 1 
^s^Rwgr cm ggt?® oiiSiRji ggraiB ara eg *n®g gesa giw ^ ^5T w te< <aro gfgi^ 
ai® ca ai'sagwa aica <psic4iti Rt^ea a'fa <pc?i 1 


u cm gacB 





RRTRR 


TOfSlfRRi fW « WWTS wf$s,R 1 R ’toft RWf® W^sftPHRT CW CW ^RR* I 4$ (/TO aRsfg 

RKsr >i*(.<p > 1 ? Ri'jfi «fi>'£i<. 3 RT BRCRR RtRT^TRR <pc,ji R>i't>'=Rifl I RDTOpi'P c<wc<ffi TOtHI® 

« RR1W1® ftCRCR RTWR RWTR* <5<^M R*R1 TO (aR*t 1W WR* fw^ RRRBnR RCRT 

?trr rto tori® « rrtwt® r$tr rjrt to i at TOtt rrr#i «rte wtrtri i Rirnifro crrcrr 

TOCRI® <3 RRtWI® fRtlfRW TO RT5>R -hO^riil Rtsfl I ItHtR RiR^.'A RIWR ‘rbt»«l?i RWT wftRs R§IRI 

•ft? TORI® a^ R5R R@RJ RTg RRIWl® %RCR R^IW RTO I TOTSlfTO C^ICT* TOCRI® <3 WIW 

rttorw Rii'Gif&i -SIW50T wsf? rrtt to rt i ^ wictr totcr rsrt to i ruiiwm Rig rstt to 
ftiiwR i§«,RiRR fRfcw totowrii 

stimiftgs cgsu^j grj / 

3<pIC 51<J flCfiC9.1 '® r iIW <t^/^l^<3 '^l<H ^fe^H?T ^TT^T I C<PlC*it *TF$ <lf^ *3|£><1 

cTC c f?T ■Q^ c t 1C Hi 9 iK^, f n^/ f 1T5 '^TfH <\(?\- CH'HH: ^ S ‘'H?T *ft^?T *lk>< 9 fi'5 

^rm mcwJit ww ^m/^m{U) ^t Cu Cu 2+ (aq) ’vfsvm ^ i 

Ag|Ag + (aq) ^ Zn|Zn 2+ (aq) >sf^Hiera *W I 

'5% < ^T^rr 

$rer 'Wi rtj/riwr <^i?r wfi^RiR Rrot c^nfs i Ag|Ag"(aq) afywRfDR ROto-p tori 
fat-psicR mr® Rif?t 1 

Ag(s) T=^ Ag + (aq) + e~ 

RT|>/RT5R TOIR af^RlR IrSriI R-yfwi ^c*i Rlt<p I afis'iRtR fRfa>TO RT5R Ag (s) tc.RRRj'l 

TOR RTR Ag + (aq) TOltR Rlll'l® TOR TJRTR Q<Tlo.'A 53 | RR<ifnc<fc TjRTRR Ag + (aq) toi'.R 1 Rfa aR*fi> 
tlRRtjR 2R1R R5Rt TO, WlTOR Ag + (aq) TOR RMR Ag(s) a '# i T 5 ^CR I 

'Sf^RRlR TRfell Wt RT fwiR 5 ! fRfeni R'Sr CRHTRI aR# ‘af^SHM fR^RW SwjaC'M RMH RWRI 
tRH RTtl fRSS 'TORI WfR, WHTH-fR^HH ^IR^ RT&I RfR aRsft 'sf^RRlR tWR^R OTH R^R (WIR'D RSRW 
S® tWR^# SR 6 ! R5R1R WR! 'JflM<Ff5 'if^RlCRR TtOTfR RR ft? TOW ftRs Wit I wf^TOTlRfRR 5 fttlTRI 
WR1 gtf& wfeRW RWlWR-RsnWTS '9 TORI5 I wfsRRTRBlfRR 5 CRRCRR CR wfeRRITR fRWlRR ftfen WIW 
RRltRT5RWI TO1R CR wfeRRUR WIRR fRftRT R TO tj} RR W 1 TR! HilCHIb RWI RTWfRR* CRITR wf^RlR ftfen 
RTRlR'fW 'T'52«?’50|C<1 a“IjJTR I 'TOtRwf^RRKRft^RRRtC^T RIRITR'sfji'^RIRfRiWIR^URRR'JURIR 1 

'TORI® fRftm : M -► M + + e~ TORI X"-► X + e~ 

RRTWTsfR&RT :X fe" ► X - TORTM + + e~ ->-M 

b-.io sfrPusiftgs 

CR W^RlRiaPlRi CRRTR W^RIR fR@Rn WWJ'/Rg^WIM RC5, TOlR fttel TOtCRR WRT RlftR WTRs RfjR 
RRRRR TO RT aRS. RPflRfRRS *t% ftpR*t%TW R^«1W TO, W1TR 5 M(W>|P|R» CRTO RW I ®RfRTO CR5R 
(Daniel cell) aR^ TOfsifRRs crsr i wnfrow crrcr RRIWl® feRCR Cu|Cu 2, (aq) R 1 ^/RT®r tor 
W%R 1R « 'TORI® %RCR Zn;Zn 2 *(aq) RTJ/RIWR TOR wf^«,R1R RTR?W TO I 1®C3 V.lt-a 
CRRWR R^R CTOTCRt TORI I RR1WT® ItWCR aR# RICH R^tlR R® RSR1R RlRlWtR W% BRW T^RTCRt RtCR* I 



to<h 


bit 


tot ^nrc-HT® Hcto *rs fro yf|sic<K&j gro '^m^t <ro1 totot btot tot ^itopi 
^iroa tot u 's^Jtort (KC1) m'fff U-^tffei ft^ btoto tojt '^tot to i toi<t #i 
\SIWS ^ik<P '^TC^vJ ^T TO, 'stRC.q ftcjjl'S WRT c T-f^fTfT c t RlQ^I 


TOtiis fa&sn : Zn (s) -► Zn 2+ (aq) + 2e 

TOWTsftfcrt: Cu 2+ (aq) + 2e~ -► Cu (s) 

CTOtf^iTOT : Zn(s) + Cu*" (aq)-► Zn : ‘(aq) + Cu (s) 


'stfK Zn TOCTIW 


(dissolution) TO BTO Zn 2+ (aq) TOR liw« 


TO 5 ! I TO*ifac<P, BTOfI Cu 2+ (aq) TOR TOWt® 


sf^^t <m Cu Itoiw <psic ! ?i5 tot 


totct towtc® cte to$t ?m to i 


a?R 


TON STfsTOF, TOMIC'i 3 

TO iTO ^<TO TOW? TORT® CTO TOWTC5 tw^SB 2FTTCTO ^ TO I 

BTW$ 2R15 I TOW TOBTT fm, ^ 'b#BIT»l CTOf?T TO3? BtW ^ <(J TOT 

TO, 'oIrcb ^W Si(.<q 1 TO1?T C5W CBB, ScaRra I^JRZtTO B*5TOT obm ? 'olRl^l'S C^IB RShiI CTO 
TOfrfwCTOfTOe'*mBCTOTO^#TO?1^Tnfi?3TTOC<l<T'TO SBfTOTWBl 



ZnS0 4 S^t CuS0 4 5^=t 

fes-b-.t>: ’iir*i'b1w+ cm 1 

W TOBT WHR'JiT TOf « TO1W%reT fTObHl B# I TOTSJt WH TO, TOCBTO Zll 2+ (aq) TOR &5& 
TO BTO TO I TORlfTO, TOTOTO B?H CTO Cu 2 ‘(aq) TOR Cu fttBW TOT TO ! TOW,'» TO3 
Zn 2 "(aq) TOJTO '3lfTOT to « TOTOT® Btta Cu 2+ (aq) TOTO5I BTSfo TO 1 TORTT 5?lfB TO, TOTOT 
ftcTO 'TOR («H1TO BT TOW 5 ) TO* stTro TO BT 1 TOlR TOsfS *rTO3a^ TOR TOif& TOlTO 5 TOTCBst 
Mb to Bt 1 Sulfite fito 1 tjtor towto TOi Zn 2+ (aq) totob TO^qr bItoN 
BRITO TOJCBB (TOTOS TOR) TOTTO TO I TOtfTO 5 , TOWT'S TORI BBB CTO Cu 2+ (aq) TOR Cu 































































































ywt *n MT^r-r wo? (w^mv ^tch) ^ sea 1 *py *\ww wnc^e **T5J 

(Zn 7+ (aq)), swafro* 477fr® vm v=m* (*TOPV) *nft*FT 4P73 1 *f r*?*, tj£ 

*iicjj ?3 v?r ^fVf*i 43*14 *$ r V 5 in VSw 1 4W4, 9^ t ?^wt z 

4 (K + (aq) } « viw (Ci~(aq)} *tlw>« ^?ot 4fjwn& « «oiM&-MrGii Sigft^ «n«c*« 

^T 44 54 I 

b-.ii 1 $ c^rcera «ft=f«§ ^ Hraraa c#*m 

@T$ OW (C414) <£14 •***»* MWHf^W C4*4 (tfevfi-V.io) I tfcf*W«lW WW! ^ CWCT <I®t& 471 «4lfa l 

«rtnai «tii*roi^?4 C4!^ >w:«J cnp^i $$ <7T7h$ wc*. arafafo? -*k*c 9 fagw"t%cs «7M , 3?i 44 
$4 5 T#J 4 Wt < 71 * SC*’ C®T 4 s 7 W 7 <* (Led one he cell) I ^it < 71*1 WM 1 WWI 5 

$1*?™, cafw '-ron?®. fSfea 8tarS miiw, c 5 ^ 9iw 4r<5ra 4fa i c9Wj? 

<tts Tiro < 5 Ti^to « tsrar *tffo i <tpi *r£7t f?77 

(electrolyte) *11W *4 i 5*1 ’h’$ ^ ^JPF *5*fl f<vj/a ’ l 5vW*j 5®3fl3t 

C4>l*l ftC4 «U7lt5^ 4f5J I 

3Tl^r^:p») trT^TSJ 

ara (c*TSt) <w 5 t 5 J 94 $u i $•* c«J 1 g|f& *n'»irfv*y vt^enr^B 
(MnO^ * @* <i '4 *pf *4 i q <3 

<flTCTlPttl^ (NH^ri) « feft* C*wr$fc 

(ZnCI ,) 40 * fvia* 4 T$ (paste) 941 sin 

4 !^C 9 441 fl &**S Tfclf (Starch) 941 5 T i 

IfeC4j3 ^T>lfG 4T^ ^!?n ^-f 4^ f T lv f5p9 ^JTW^i 4^W? TO 

^4-1 44T7 3, I 4TT7^ W’WV'X'b ^ 

^rfl aw\t| 4^ W- 44T 5UI CWtt 

44T 4Ti, ^rj^T ^^S*I 'Z'.^sl ^47^ 41^ TO, ‘^14 ^fn^llf^fCr \f!!^*iilit«:4 ^144*'. ^l?M4 
v r^ '»i r& i^fs3 ifalf, ‘’■vl^Oibr*! 1^,4'4^ f8r<9 4!^ sS^R ^ n *4 *fP3 

^14 (f^fi- V.*o) I 

W*Wt arlfn, ?7I4Jri it, W4 '$& T4g^ (^W-^tfM) 471 

3oi955h ^<«a >jf?> «w! i ^r$ TfTia «diwob Sw®: 4 * ^ 4it7JtC5 >i^/>ia 

cwpj i 

^jnpflv 8 Zu(s) -> Zn 24 (aq) + 2e~ 

4jl7^f^m : 2NH/(aq) > 2MnO ? (s) ♦ 2a -> 2NII,(g) * Mn ? 0,(s) * H ? 0(1) 



% WfljiM# wm*« 
cjPartTcMr c*H 


Afh 0 2 -, W ^ 


2W$k v rwtr 
fciZ '*SJ ZnF* 


7n (g) + 2NH.fi’aq) + 2MnC) : (s) -♦ Zn a " (aq) -*- 2NH^g) -*- Mn^Oqs) - H:0(l) 




'aiilC'ilOiJ 4i.Cfi 2f& ^tcmH ’Q I ’§ < s‘ 9 f^ fe^ 5 ^1?H 9RWfi f*I£*t 

i « sraf^ shwiRwf ^jichtcs fcvrg $ct«4Jh ?m ^ lwtf?ra 3 a i 

^t?h ^irmtfasr ficdfite >w*ivai toj ■snai i ^r **s, ®uiwitfb 

$W<W}H ‘5#^ w I WlR, 2R15 ^ ^Tt ms$ R^W><1 ®WvT, ^®TOT (TNtiTT 

R^ cwr ;§r$ (TFT Rfetpnjs; ^ ^ ^mr %rc“t% w 1 

V\ cot <rr^ 1.5 cshj R^ *fte?n m 1 

^l*l<ll (TtR (71, 4<rfb COT RpgRn '•TfT >3t?r <Pl^ <PCfi *1T, R*iy<“lf$ C^J *TT I §*IC5J*l «llc c, ll& # li' (TfC^ 5 
COC<5 CK^, C^T ^OT"^? OT Hct>fl 5 <pFD C^-V.b) ''pH I 


GW3 ^ v fMR 

<3mlC<l*l ^IW*! '^<1^ t 

'ZfSKJ 

<pR*i if6 

Wlf?T5 ^T TWrt^5 *^T 

SRTC5 ^3T 

^TtC 7 ^ 






, '5ISCTlfa?ll>l C^MlSi 



’ITpr 










^s-fcO : ^R51W “'TfcT "51$ C^C 5 !^ RR>;| WT 


Pm%T ^<1!^ RlW wH5 '^JI'OH 'Q ^ < ^f& COT PlCd 9 l*f)‘ i H <&£*! 5C<*1 S^cd*! >IIW RlRo 

ow 1 ^mni c^i 451«5 ^it cots ?nOTRr^^TJiR <rmhs *iro$ c^rom *n 1 ^is*R 

^?m ot?j 2jwi^c*i ^t ^fRiR 7 ? <rn^t ottg 1 

tr.^Tt^T « ’iQwtfl ^ <)jfclQd 

W RR)^ *1<1CH*1 «jfGlfi <H<J$J*i «*C*1 sfiR 5 (7TOT- 1 5t^ COT (dry cell), *II<1<wR C<W<i (mercury 
battery), C®T5-C^5lw^ (lead-storage battery) 3 RlRfciUi (lithium ion battery) «uhR I <jft?l0 
RR)^ *ITJ 'Q Km ^I^CHfi W 73 Z'SR I (TiC^lR (71, \§t^ COT t (Zn) ^5 'Q MnO-, 

m *iR cm 3 Zn « ^if<TR^<tr>i■wit® (Hg 2 0)^r^t<T^?r 1 ^srr^r 
(<1 1c<p I* 1 * 11 ^t>*1lt><i *ii$<p ol«1lciW ^lw <n^5 (Tft^) *i c i v s Ri^il (Pb) 'Q Ri^il*! (PbCK) ^t*ll 
& 5 R 1 RR?im <j.ub‘i9w> RiRot c^rt^ (LiCo0 2 ) wr 1 *n^ 

(heavy metal) I ?TPn?jf^ Riw*tm <3Mb‘lRc^ ^^5 ^T#t ^ Km (TO}5 Rr^ 
(toxic) <3 ^)<0u$ <^1WW ^Rl ; <wS) (carcinogenic) RtdC<i v lSI5^> I 'AfeW <ilb‘lR ^ (TOT 




**!BM 


1*0 


^ S ‘ u lf^ W SS » AST VUrCi ti^?*f W& « 

5?T t ?C 1 ?T l ♦flfaW iXW* SPlITf^ •Pftf W?T 

^ i 4 <ftt?j ^jtWSc* ?pnrf^ ijif& ««*ifarc «jt^ w?pto ^ ^ «iw&*jf 
«flnr_[^<jwi (food chain Wj >lWf i <rf&tfito <jtfi sto iflf& * *nfifc® sr-tfc 5 * *flfj * 5 -t <?soi 
^^ ^S**r ^i/?f?5 jj'^t* 5^c i Jjwjr< <$£\ e^CHi'eiwsf mSqsqH C^T hlfr'S «T5 I <sr< 

^.'.iTiifSjj < 7^.1 ^ww ?|p?iiii«i^ *rr™5 *• (recover) 

(cyclic order)-4 <iiM *3 <i<j$ra ^hf o/, s t i < i»3w - f *6 

T^?T s£?R ^TIOT ^ l 

tr. b\5 f^jjs ^3T fa^TJT *RST>*f 

*HWT CKWf^ fll. W <?J 1 B uOMw W, $t c>w <jAt 8 tH WW *WFI5 « *JWfc 

^*srs? faf<PTt ^ r ?'S**?r4Jfciw '<S' 3twntf*w **r^F §^3 5T i fag to? *r 

*TCW«r f ?r^ f^fanfa *Sf^*3!>n*iM4 WX XO? fap* XK^X 7*i.w& W ^T£ i 
w„ xx, cvw *fiiwtft<? c<?rx ffywffc frsf&t c<?r«^.f <i«g 'srtafat* 
c<HX <aga n iff:<c^ <§** (<itftft) Jff «&® ni x e«tfx fanfare qrots <?x 

^sf^jiflt Rfaiii 'T^jfr^s w sn, (electrolytic cell) c^x 

Pktf^Ql ■tf^PT® 5 Ti 1 ^ 5 TX 5 «rr^r^ (electroplating) wew. *n^ 

f^ras? ^5T « aPilif^ MSffif '55^5^1 ■<«! 7T^ I 

108 <3 ^f^f^?JtCTT?l l^ft^ ^QlTfa C#*W 

wcw ‘•'lin vwil, ac^iai c<?v (x^ 

Mfcfa* C^rx f^p^ 513TWTW# f???rx f^pws ^ fXPR- ^TTOT) ^TC9 I 

<C^ (one-compartment) ^1 (twcvcompartinent) 57^ 

1 ^ ^I^ftislAii £^TW5l ^jT^WW VC--- I ^2 

WJKH1 ^ V?J5 

■Xi^ »1W f?™ ^v^Ht («OTC^) 'e wafS ^rtr 

(^IW5) -*2^ 1 r £^,f^J»3J fi<C*t 

^ xw jV?& vref 

'-’v'i C*<tVj ^ -N!li*t 

?]TO v?n 1 wvm ^ti?# ?p*P5 

(’9»T?^t) ^131 ^n ^riflR^ p *1 4114*1 

^ irc^Rfl}^ w (fafflM) to ^ *^rc^ Y sfrs ^ r5 
5Ui cqww TOH ^ 

^K<?t vji fires ^rxrc&jj faartstf fifevw 

er-(t Mon«T% SwS^W WfiHl wBl 


Tncsnc- 


'fLfl' 



■•■JlWfc 


*^r» c^tcyre 


TOflb f-Aw! 2 CI -> Cl, (^ 2 c* 
^rwTcti^i 2Na*+2c ->2Na^s) 


fbjfl-br, > >: <4f^f«C^TH 




•d-HUM 


1^1 


«OTc*(r» fafTO • X _y X + e 

^iksiw fsfost : \r + <T->- m 

<M1CT <171 STCt tfiPWil CH. I&nz 55 W *1*1 C5, ^•n^F <M5*i W^pi? 55, <m ffo Sis 1 rJ5!=< 

SMfifc <5 ■wnfs^W csft'e 'snpts wifii^ si ftwffct venui ms^tos sms fe% ^rs 'njtchts si towi® to 
« rfC 55* Mta 1 e^S-WI «%<f^3TO '«JUi 'W5WJ5 -W5 Wflfsf^ CStefsTS WsM-faRW fi&W 
TO >V! I <FR«f^ftcWJ CS>T«S <}« M <S5’S fa® WH5^T TO ^ I 

v.i<? '*f$«wi*mift4 «rcm*t 

sfas c4>wmwm <k< ‘?i 44 srjtj Sms sr^s wem 5FM. '>» 

anqpwwi ^wRcwwai <pw* «jm*i '^I$<^cjwts *J f ^ $1* ^ «?rg?j *t/?r 

tlSntM iw+Q$&ft< (electroplating) Ffrwa *TOP1 

^ 5 ^ Mitlofa ^rltVR, Wrfito C*4C<? *IT^SI !"t-f 
(extraction), $«M!*W (^a ,e i <7iM), 

MjJtoMtoi n&itoft* Mwntfd Rcsph (analysis), 

Mstftff* MlteHM (refining) « 

(purification), 

(pollutant management) ^ m i 

f^f^r^.7n»rrcs? Tnr^s 

Sl^RcW C#H«I <r«*ia 4'« C*n*i < <P*MW M?M CW1 ’<11 1 ^^RrWI cfH* WW 

<?« Mifac<? *wtaBtnrfltai f«*p <><;i ?fa 1 

artcQQH qpro <tk»m f«H* *<1 $u othw 'snrwras cfcsnw w®® as, 

^JWPJS WNWH ^-'1 I^SrltSte V3I MTf^ ^fl*} 1 W,*l £41W 'fyI£W! l «k WC 

*J <R W»t Ml}i $f fantCfl* WlTO «ttf$ M^3 5»IW W5 MtW (fbv£-V.i^) I Mt^WIC< 

, CfS < 5f^7!WJ *JWT7^J V?T C^T^* 

MlViUM f4fu «t ^Jli, CTWMlfiSW ^CSlftWiJ Mfiw f^ffs I 

^ MfsteH ?w ^ 

i wc<f5<? c<i # ^ wo *i®iw ^ 

C^ >y i r *^fi '7^ (senior) 

«wi am 

fra ^WftOjVt C^>lvi ^ 

SWCS? Mfs!W k< ‘ffu ^W^il (fij5-b-.lv*>) • ai-w^i 
«f(lM vrf^f f< <TOHR5 « 

^ptlTJn* V’S!^ | ( »N.ir^r{if3 ^ 4JIW[fe 



r^-v.^«*fo< uprwf‘n4 UC4KV o^-ii 





























aama 


aiFBww ftaa arjm amrni 'STR?r*t, ai i® afiiftK sjjjj^a arama ftsft amr ^a i 'sijiihk> « aatwwsa 
aiaWlmi >9 aft I c^ft ataa ai% (channel) atta 5 1 , 5T s r alt*®*! orf&f tre*tft 'spm aaicaa ftaa (aiftllfl) 
« fttpa staitsa laQmm 'smtsRaa# ^ ftara-ftwr amm asfatta ftna afas i rnmta 

Haia-fttamr wi aswtft am ftroa ftma aFfo aifo atm- ^jic^r*, mars « aift# i 

4am tits awjCTtca* 4aft mfe-tfatyar camaa aiw ^hi amt®r uw ca, ^f^ftctrai caaa akaa sht 
' j^ irf^iatm Baa 'spj^'s i «ifa, siiaataw? at$ lafag wh wtf caaa^- 

mm, caftans#? aita* i aft qjiwis « awaiow aiamrta aftm ai3tw> w cam ^a, 4asft ’ff 
mi^Caaa aiS 1 ® i£< ! ®il^C.' 1 , *?t<nl •'H^lc-s ?T 5 ftta Caata T R'I 5 ft'm '5t® ia^S t|SK.*f] a>ta flC J ®iai«; m 
Sps| 5 f ^ «gictics wftm 1 'snifter, ftam-ftamf amm atsa mental spra ^nataa aw &$$ 
Swsfttia mmfl Mi -3535 asrft >5ra mira (screen) at 3 F *>iaR;m giwsw aftata aftiks ftfecfti 
(digit) arenas aamr aw 1 awm arm ^tm, 4 ara^m aw ?m$a &c<Nt6m aftam fftfa amra 
4a5ftftftaaatawfti 

tofc *nfar 

, ma?n snftr, aiftm ^ 2 ft 5 itc®rcBR « ift ^%:en cattw ^rt-sjt^ amt aftm 1 aiftr afctaa amraPm 
ftftmt ftw wattm ?tm 1 

h 2 (g) + ■/, o 2 (g) -► h 2 o ( 1 ) + mia 

4 a* ^ «tftu«sM farm 4 a* ^ aift ftaa^ 3 a 1 mmOT aifta Mca 1 asraw ftafft 

ftftmm *1$ tween <3 'SiftiwH mm ami am 1 

2H 2 0 (1) -► 2H 2 (g) + 0 2 (g) 

ftftmift 735573 ^ (spontaneous) aa, apfe faftmtft TKqffts «h *t% ftc® aa 1 vsi^daraai 
camma mama aifacm 'stst ami aiftm ftfjawa ^ai ca ^mmmfaas caaa amys aa, ^sms 
aiamtaammaftift a at’sa «mcais s aawm arnmia arnica 1 aiamms arsa atftatcaa (Pt) aramara 
«3 aatWlw Rcaca aia^ia aan ^?a 1 aiaf^Sfta 5 'afti® mat atatar ®i 5 la mlaa 'saa H'sla <pca 'oir® jnftaTa 
-!tiHHi i i) « aaiwioba ataiw ia^s«,tiafe <mw Pniii^^mrataftm^ai 

aifa lataif^s aca ai^csiwa 5 maa ^ , maa a*ta 1 a)^6f%a aiw ^snmaK® aa ^ 

am amtams ftwfe aa 1 

H 2 0(1) -► H‘(aq) - OH (aq) 

'smcatsfaftmt: 40Il-(aq)-► 0,(g) I 2H 2 0(1) * 4c _ 

aaiWR) : 4 H* (aq) + 4 e~ -► 2 H, (g) 

4H 2 0 (l)-► 2H 2 (g) + 0 2 (g) + 2H 2 0 ( 1 ) 

ai, 2 H 2 0 (l)-► 2 H 2 ( g ) + 0 2 (g) 


'snmams amgftpi mma rnifms aca mftmwa mra « 5waC3*) fsi aami maifacm, aaroams 
arSxi&ii'wa am lavA^rs ara a^Maioaa mmftaay}aa 1 tr^^Mim'.m’mmiro^a^tima^amrcaa 







c^. Ws*«nj s‘p ^-1 *fl{G<K*» ^n ^ *r 

«ptc»t wtfVjrtto isfrrs fata ^ifswffe^r ^ ?gri 


«ihiw*i *cn 


«V* 


was «vn- 


fta-tr.i8: offPBJ^ftcS^f I 

v.^h cjptel^ 

c 3 ffeji;uc^ifit? 05 fl x»j.« h<mw £$*< (brine) <k»i i c*%w»t cswrl® y<Mw , «.%f«cj»i'f <?« 

W^s flFtT?}^ *tjm 5 ^ jjssi 511 «Rt '^Va' ■•nf^ev 331 

51 iflCVi51 -Wij-^'sJ ’llPw <r?flfeST>J CJGlt&j Jj<H fiC'K< fa«J»sfl >W ¥B, «-W 1 >f»{i 53 « MIPtaB ftp) 
rQvc-i »w K r .-* i 'd^ftawt <*:« «hj wtlfa w;n?TO * ^jiwre •wit-# MiPfcs «.it» %m. 
♦RT5 CWT? 51 1 -$3J»rr <3, C^fSTBTV «TS!¥5 !337< ftp*. *3TOsJ 5R»r 'SW/T-tlS « sfTflKTC® T^RBfT 

i i?TC5'? : frig's r>v-v«! 'TflfsHTJJ C? T Ki?'7fS v4fvfl« Fp5!?f Rpp-!. ?|<5 r>\</iryi vilf^tjrsj 

(^TsJTCCBi! ®rtf*BJ13 wW't-'WTfl'l v,N i r.'&iMjl d !<V,r; ^3? ifrjo *1lsr.<i f*K5 

'attc-ife « ■fi'sHTO *}*th er!^uf<pftiM fafon* 'wtjuw «?s*s?n i cjflfennj c?r«t?roa ewfa 

IJW ■TtfeSlV’snp (Na*), CSlSTfS «»1R (Cl - ) 515'CfclWH i ?nR (H^) « srtTjftsi <aws (OH - ) «TWI 

'••vM* W«:: 2C1 (aq)-> CU (g) •*■ 2f 
^WE : 2H~ (aq) + le -»H 2 (g) 

Mlf^jJ IJ3??f3 *BT fE)CS fsjtp^ " s 1'43<^^»ts 3 @1*5 WVH •■sf^Ni <i< 4I3 33* 51, £'.v C£ 

^5 33ta 5V sir i !?T?r (^nf^jrsj wwsobjj 33?! 's cwfems w?r (Na + ) « 
^«r^5 'amrsr (Cl - ) ftp**, -^ifitms to ^31 > fitFp*. 

’STIWfEb - J|lil»l WfS't- ?CS ^npt IS 5 yC^sfs 5T i 

<fjr«ro» ^rtogrcsH «itw f^wifs^ 55 a wi'oywH »i«c>t 

5E i ?^’i v W, ^ iK.Won ^yr^ ' , .'.V^ JJS1JW 4.ilWI7?S 

i^Vm « -j iwcfc srJoiiioivw'ssnf-irsVfijjws »>fl >iair*-?te 

JBFWft 4« i -rvr-'fl on - «c>nf®wm '-vih(Nu') Rtf*ra 501 c^i%ri3 

Tts-Z'TS (NaOH) f¥OT53 VKf i "T^ryr <^%5JTi; ^3^ 

i^FTfito e 3TW C^TIISJ 

515 'iij-iir 5 te (bi-product) IVviW ■“fteW 3*1! i ojif Ff3(?r?l 

M«vt -?T«rs <i*»W «wl 5C*1 r *>^et« «?nwr* fi&sr 

^T=*^53 (WtrniOTC^ef^ra'^PW) I 


<OWfc’ 




fej kr.Mt wifear-i <gws?5 
£KM •fif^f< r .^ c l 











botr 4iRfej4 

Rf^ftttPrcaa rwtw ' 5 ii<pRki caw ftft^ arg crir- cwfemr, 'sw^iPumi, win, as t, <mr, ftpn 
?r^ Pi^> T*r*r <i><ii rr i w\Pi < p ftc*j RRa ar-j<i araRia w*d?r^t^r i ctrIs aiftfea* awRM ^c^oir 
fts^ i am, ^m?r$, c?ma, am -m t-afe, cag, anaRa, ftan, wir^t, aisatfc, a*i«w<iaHT, 
■qiaaiaas ftoftw wrt rist ftcatHi aw sis ft*? wrtc?tq wris sws, ^are *r$ « >ftt>iwif 1 
ansa aaft fec-ica fillip* i aiftfawiw twr® wris aftass aj<Rn> ru 1 win fro ?$ft ?anifc><i ws 
ai*i aia^s rs 1 7* rosis awes warn ws #ffer«iC‘i caft aanjs 1 ang 

wuca Risaa Rests Ran c'sftc's qjqRis aw rs 1 WRtigrs st'jf-at'jt awa way •qs-R'a Rtfe-atfwi 


aiftRo-aoica Rcauaicafik-Rs sistcr wRis 'Ray angs ftcna aica wt e sflacaftisiciis afibicsiaa 5 
awn west rs 1 rc® caRia r ift'j ais 1 ^wtSittifik-Rs ^rimj chichi ai^sa ®ns *mi arp awn 
ftw w 'aw® ipjn rs 1 >rwm cantm arjs §ns span *055?! awr ftts ftfeg aswt ^rftwfts 
^“iwifi ?®fs aw Rif 1 csss- ams ?®ft 'st'VPiWfi atna wais awi ftes ^"r^iws S‘yi) aw rs i 

■mfts Rf^ftctincns siaiw^ng ri$cwwh aim span « aftta*tai«as ^wft 1 Ritcigiwsw cnr^ics 
atka^n?i wac?n^% aifR'9 wn^a^Rfri Rfegirea ass -<^hh sscas fess caw 1 sacncs wi 
fmft 1 •3tiic5?i mfts ®fi^ft«sw frvng crafts aim aiftfeiaswcn ^rnpims %sca ataRts aw rs 
rs* ftf %3 anssrms atomm feats csiftsro Ri$fiflfe> (wi ap aiaRM aw rs 1 


br.bSb ftisfoato farias?ir«twjrc^fetm 

»<ii>if?jf'i<^ w i fH®fjpwrc>w c ^\r *\fo<'6*\ ^?r ^t, ^ ~s$ 

•TT, 5c«1^CHsl ’ifiK'Ot'W *n*JJW ^CfT (TfM I ^c^wi 

OTferR ^n^s- (NaCl) 'Q ^#r (H^O) c#t c# 4 ^ ftc< ji>hi i 


ftfejT ^*Mt4 ^H<1 (Traflt-T 
^?T I 


m*, ^rste, ^ c%^ 

c?rf^? « f^S^ri <r£ dt^PTsp ^<r ^rw?r 


f^ n?, R&JIfsJ *TJpT C^IC^ 

f ctffFw -m ^T 4&5 1 ^IT^^TI- 
83-4<t c#t wm 


c^s 


T *ti?T 6 t'5 I ^lt<J ^5 

ftwca rsi ft 


CW3S 


ww ap aftsnea »f% wwasaftu ftwca ftr^fe rsi ftasfScR ftfeftwa ftto! ami crsr- 
cmwftnra-210 ( 210 Po) rw>^«im otcs ftpn-206 ( 206 Pb) « ^i#r?rr*i-238 ( 238 U) otc§ 
oaiftarsr-234 ( 234 Th) rs i aewascnait aw (ft-aatwas ' 4 He ftSftw>i) ®«,a^Rn 1 





2 >^<? 


csts cvft V? 53! ^3 f^sf^awfl 505 vr ra, 3TO '*MV.S!S (15 faf»!TW 

Cl tfSfi? *$OWM "jW-lsJ f«1®r*WH V* $« l*f«nim Wl! @^3 «?« I *JC& 

*1313 d] *Jsi«is f<fsW V.;- 4 JIi;<j i 'r'^iy ■iiliist ^aWV 31, f«fai#taRj 5® f*7J>T5?lW <?P3? C^Trt c*Jl» 

fro f fo n * Ms 5H. V3? t-^cw fo**T ffei (nuclear fission) s*r pi 55<S 
V# 53.’ f»fSf»«l»Te C*fol 53* ®r£3 1 diZ? ftSllWH HF^W (nuclear fusion) W»«i <J3i1 

p?np ?**#& v p? tor& f^gsi tpt wtnjre *?sr 5E. ’^53' C^®f* V OTJfrw ‘•'fJfjFiiiafl: 

cwjs *nw ait« ««?<♦ ^ <?w i pro- t®olPww-23S c<p $*»>«l%>r»«*2 n’«i 

<w 5fsw f^n f^farars w 30ffr fafeg oftrys =jf% re «at f^Jwra * 313 : PiiwfJa’i*!- 90 ( 9IJ Sr)« 

OTTO-143 ( l4, \e) M« 5« w nft ^®S*( faf® 55 1 fajjgw # *f8«l OC« 

$@wf5Bl»J-235 0 3§wr , Wl J J-90 ( ,0 Sr) « OTTO-143 ( 14J Xe)P* «!'<’• <?c« ««*gfpiKC< ♦*$»♦« 

MsWt* PiS'iH fr'-fii *?« '*!5W tji» <a*fS «*? 'isroiw '«ivk -raw •# o>$ *w»H 

« 5p f^SfiPK ijffc 5U I AW33 P&Trft VTO f^Sf^51S f&lJI 5*TCS *113?, 5T3JF' 

*fl*iTW as *tsWi 1 i<!^ f*Wf<pls f a l^»t WiiiI (chain reaction) <3 hFjtw 

ft&ars ^S?3j Ttnyj tip -^jj-; Mfije 551 'smew ftro 53^ w swr^) 

'<?$T' 1 <sv c*it®t §Scsl*iiiiv—235 iwSi^STs faPH swj3i 2.0 x 10' * ?pi *ffiy 3311 



fea-v.Sfe! r*?SliBn? ^*t fgf3T® IT-235 *-‘-pp fsBE^aW =ns cm* 


OT? otj? , WT'>rflxn : t35 •"fipra 5 ® 1 

'rspupt pt*rpi, f^r^ota -»ir«rr^si -3»« “<^> 11^1 arniijr^ »(f® tnr 

3p • «a!?n «£Jra ■nmsl r^of^BW R^Ul « dMInfn* f^fSpUTB f3>!fe ’^RI *1313 p-dfsj 'pTn *1^ I 
ei-j cm '!TPt iMl^rpi 891000 V lf& MWWT ‘-’W «•? c»p |®«f%*j-235 T-fefjl’Is 
r^nrg xiwt^i pi “iff rrem *ira 'era 5WfS*N 3f^(2.0 x 10 !J : 891000' » 22 x 10" 
3imftl3WtnPI3fl?TgS5^i _ 

«t«: 2.2 x io 7 pjm tojis ti*jx! t^nr snjro fjfft ^ai %$ -^fj}*3: fxw*? 

oti^ict ji -^a*M <m 4-3 'ai jqwn^a ^ai«i 5ia *>\ i _ 


































































■^sraws ■ftsfe 3#3 3f3737‘t3 ®f35 a 

■i)ljiN^-^f%^gwvsf8 35JT TfMi 

f%3pf3feg OT*f 313^1335 £%?® (nuclear reactor) 

1%33 f3fa=ira »ti^ 3535151 ^ % ^s?tm 
3=^1 ^3<r 'inwf^r ■xstcFtjr fa^7s<t ct# y[%i? 

20% t3*$«. 3i<rsiMf33s ^fg ^ i 

3133131^15 ^§fcs t^33 f^aj^ ^mfw* 

snf^tei Iw, 3*11 531 f^p, ^33 3*n?r 
w^c 13%^ 33733 31311131335 #3 3535s sm i 
31^ S3lGl3#, 75f% S3ltl3lf% « 1^5)?'# Wa'SI i 

, tr^rfl%5 ^ 5351735 Tingfr^s ^ ^ i f^feira ^.33 7351731 7351731 

fe33t3 Ca'Sflax 3 33(4., d3l <!£<i5fl 3% Oae?(i- 3SI ISITs ’1173' 3T 3(373733 <535 ’tfc'W I 1®73 RF»j| 

7373 ^rpi^ 3135) 733 313373 ■# 73 it r ^ 1 ^,^’fm'^gT^Ei i 

b-Ao itfh's W'S ill’ll#^ RfeWl*l “#^T (Wf«): 

fc-#’tfsWwfi 4!W'5qr^rf^25ft1%^3’irPi^s *t4$<w3 3353 i,2« 3 3iei35i7f3 

^I'4||G*IW3^T ^I'^tTfCRK^OTG'^ I d3!33S?r-l d :iiK^ (3314^3^^ 

13733*33*11 431335713*t!73^s13737*1331313’#^1 1 40173 3513-2 «35i3-3-4 33137373551 

(N^COj) « ’WOT<;TO(NaHC0 3 )CTin?3l 7s1^^2f7s <3^ 

TarsMl® 351713 li f3;373' 5 IiGl3 1 7('-l' p Tl8 43*. ’!&<10*1 «|«|" <(*! I 43*335- b-.^ Sfaj 1 ^ '<|5 *lhR W I 



^1$ 

«l^fl5J ■ ? 1[fi< , i‘i 

:> l^4\ \4&W 

Mfi3s5JBT #4 

I 





2 





3 






33Hr.^>: ’oN^lrft'G 'arnifrf^?® 


« ’SJWf ; (i) 45fS 35353 ^STit fe3, ”^3 313313S13 *371 353513 3531 (37® 

3173, (5) "Sfl 3*3 3*313 ■'■pi wp 7m 35173 3353*13 3B!3 35gr f^?s 573 « (o) (33731 3133*3 

3^ 3f ^3^ 3f5)3 (3f% 3§317t S3 W ^ I 







































































































b. "jM?: %% <$<*'< ?F*j *r^r?jy 


4*4 




*:. c '-^ 



1fet*/i?r ^twit* ^ «\S 
^%ei 

*. *$& {** «?« 

sT). fTP*5- 

i. 5T 


<. btS 


WE**! ^ 

^ ftfwi «jH *« 


ii. mm 'effym $C' r .< w 

iii. ^’wrn-^fT*^ *<C' 


Mew w*fl? >$4? 


i * ii 

ii « iii 

*. 1 * in 

*3. i,ii « iii 

8. ®$Wf C4i4 «w* «tf<v 4'« * 


<F. Xn **5 

*. Mn()., 


*N / 






J. 

i. 'Tn&rfaraj + O _► CO ; + H-,0 + 

ii. 238 U + on 1 _* St; Ba + 36 Ki— + « 

iii. Zn * C'uCJj _^ ZnC'lj + Cu * *1% 

SV.'WiiiQjfl*; #tv 

x <!<*« «< « w’-if 

M. $SVl«sJ f-fsRlfS sJ&fHPfa fitfWII •«- - •« 

X •'%'(j)ip (iii) is "pH 



X rfsKT^l 5!»rf 5TI ^fjr w 

M. $>*«««w' sjic^ob r<jfoiirf5 -own ?ra i 
?. 7*^1 ~<-§v{, 'Si^.^Rraf tro 



c^^ ctoi 5i)fj ffgirc nfe/^rt^f.iPT/c^TO mcH'd^s: <utiif%i 

c*rz^\ ‘tw c 5 ^ i ftw c%f >s i 5 % 

^tc*"*^ i&^cvs ^ ^c^'s^’f^tfSpPJi 


lifter sfS^ 1 ^rr^ cw %irk ^ 1 

*rerc?ra c^rre ^ cf^ts wi 
iFTO (H 2 S0 4 ), TTO f (CTO; Pb) ^X CTO 
^ffwitfe’ (Pb0 2 ) T£S 1 <: , u , %1 ^if « *fK^ ^ 
^r*r %5r 4fro %^rfw ^ ^rro?m 

51wt^ (S0 3 ) ^ ^fWTj? Fr^smt^ (so 2 ) 
^?i 4 $ Tpsj frigcr ^ 

>f5> 1 if 4^®* w fro?rc^ 1 

cro « cro c^ ^7? °r^rsf 1 *rt 9 r 

^5K?f <3 C'toVsWsJ <]*£' '" p t^ <J.f]!'Q IC^ 7*J 'erHi *S|»lVs<wJ I 



^xfijTfssj $ ■'i 


W7? ftmpr ^ ^ 1997-2001 5TFT '<'<$&" ^Tifr% 97% 

cro ^rr-prP* 7 i^.©^f <5 ^fro (h 2 SOj 4 ^ trn^ 1 


4$ WTC?I3 *f& C“tC^^TS^T- 


(b) *13, V* « eKCMlrt Wfafo Wl <W®5 MUR I 
(b) Mfrrfy? *p^ 'y’u? ^ 3 , *?’? ■« s^hr* 

mur 1 

(va) M UJ«P ■<$ ‘fURFt^Ri MPfaj ^3S5 MliR 

(8) <'*14^ Mn’O-fri 3MiI*l3 <s *> Cur, Wt«] <J^*M *MC' MUR | 

(<?) *{5^ ^ MMtjfa <9MifJ *^5 « M-'UW^I tt<Ul ’5pfs??p 

*|SJ55 *frcm m 4*rc # mur 1 
(1?) pH -*4iJ MURt M.WT 7STC& MUR 1 
<M) pH -*fcVCMfl *fljjf MJW 4flC* MUR i 
(W MlriC<1C“7! ^Ji'ili <1^!?! ’STJ-'^'jl 5i'*ralfl < J^ r ' i ^MR i S 'MIC' 
MUR 1 

(h) ^5.**! ^tiSV, W-T*^ MiT fT^UI 'SMI?! 

<}IWI ‘MC * M&M I 
(bo) Mf^ <TWI *P*1Ci MI|R | 

(bb) Mlfart M/Wl ^WtT dAC’j MliR 1 
(b i.) ^ M ,f H MR5TCT 'Sftp! *W f ;*' MUR i 

(b'5) **U! M^M 'F'WfOS <PMH J WTO MUR 1 


(b8) M^f'il «T-tfM « MfflCMWC»%! ^MTIPr^ <M'^1 W' MUR I 

(iff’) Mtfa MI^ST WSK «WCi' MUR 

{b’ii) pH Mfjl illCM? '57WT^5I «]J5a/ «n:.:'<fl/ <r,< W^ Mlfsw M^% 
^UIWMURl 

(bi) CM>lM^5e h^il pH 5pM f^?! ’Ki’i <* WnjlM <1 

MR5U! i P^ -J^UT (kflfK®. ^?T' 4*1 C^. 

MUR I 

(blr) Mt^M 4*WlW ^fC5 M 1 ^ 1 ^ 4?R I 

!,bJ>) *^t^Tij) 1 jSM 4 ^4 "I '*'1?^ >'C>''!'*f.?'UT MUt!>?i ftR 

'JR^T'filC'l 5 *TUIC?' W UR i 

(bo) MRW4 MHrdfl iSMif ’ST? « ^IWTi MMR ^WTC^IOfMtRT 

MUR i 

{b b) ,( S VtmiSnf v wM MR5IOUI TfZS 'f* 

<I*JVT€l^f 4 j1C*' *UR I 






















































y*jo 


crar^f WVTs! f*£5 TO^ 1 N'J*<! ^ 

’^ss $n 5Ti v 'c^ ’j'lV <?c^, 

ftetftirvmt 

c^nm^ii <af3te 

v # ' c f^r7f^rg ?&& afitewyti c^tr^rr^ 

rflvj>^ M£tTsJ <fl^fi> ^tfa«?{ 4< I 

<?n7 rj it^j ^ i 

^ «r*ra <<w >R"*f mi^ i fj^rsR, >rv’ii tffrrso, c^-s < w (TflSfifr 

<af3rs), ct^fl n <df5»s ? fewfla (W*fiw 4fte)i 45 * tifotycm vt'-wi *1$. aijfu <waj» *©i 

sawa iyiw i»v dpj^n c^tvd »nvi; MfSMrc^ ?itefcfl «*« i yx ^f?\\ &i%ti 

&& &W *ifar3m *n*niT cros ^ cm 

rfafc? *ftm c r ’ft^*!^ i 1fc*rg ^ fa«^ i 

ft 7v^ ^r; 1^1 \^f'> f <*,* 4f3*5 5H 7^7^ «f&F% i 




%r :o - : V5tv ^rww 
^fiRHEfaw ffe^ Wlp« vflfaffc MT« l 5^ I b. S^lSfrfsto 4f>to <HCl), 


5. 4fai B (H 2 S0 4 ) «Q^ a HrSfig* (HNO ; ) 1 


3$Wcm ^Tsr^j * 7 ^ wWn ij*t wir 1 ftpyti gtcgfcjiftfc isfitog. Tnvfargf?^ 

tffaE * rTtfg^ *3!*! *m4 i tfTC TTTSf^ <tffa T I w*f*7* ^ 

^faos <5*F*yr«^« «R *tfifcil$i vim i<k«> 1 Mif^ ^ ? * 9 &iim a<M ^-4 ^ 

•?« 44 511 1 

i. ypr : >11U *TVJ sfiiTffe f;^ ^ til^vf 1 


wwfti5f<rc^ c^wi apices 
t^r* C5T?T 4%Z<1 ^TI 












*pj djfarea jjhwf*K* ^ 

X. PfaiJPT ^iSWT: r ^{ sfif>»fltf tfffflpl ®^T ^ ^Vt WfiljPT 4W£? 43 

tfv^pr-g ^ -e ^f5^ tfbte v3 i ■ s ^r^ •‘^ts 5 ^ 


0 . 


't&ti ^TJ3T ^TTT^ *TJ ^Plcss f^RTT: 

4 . <®^f68w 3-5mT. ^ WtWJlfi# iulfh5 *flG • 

4^9 ^14 1*43! *T?ft> 15 '<^1 Wf^W 

4* 



<fTP5 *Ij 5 l 


®T«j dftlOWJ ^TT ?4 TiT^I KP$ K m 
Nil fat^HpW 1 4W I 
' r T5?rc. wnwMSfiica <\7XZ <ster 
43^3 *TT 


^IW»i ^ 4*Tf3 f^f fifclTS v ^"^ : '’ 43 I 

sft4$'W W ^ >iT*ff*f l >ifij4 'SS'^'b <? H!^f^4 JQpiftt? <9 liJ**wil» 43 I 

f>. 4 * 14 * 1 m«h^ ^fcw w *&4 4 * 1 



>nc<4 •jiPtcwj fifwt 


8. 41®^ 4rfWW "TO* ftfSJTf: 

4. 44f£ lm C*lfei:w 4T^C^ I 

4E3 3-5mL ^ *liCtfW0l4 carc 43 1 

*1. fifaKJ ^ TJ3PWITO $C»W«nf2Bl *WT fcrflj 5TOT 43 I 

*J. 44* SPft ^ 7T!«^>-^34 « iTO^4 4fita5 43 | 

£. 4' r *4‘' l l ,g ftf4?l ,c J8'3 ^£4 43 I 


<?. *flV04 4t$MCfa TfW fifiW : 

4. 44?. c&^f 6 &r,< I'-in* (prifenw scSqsqwr 4 f 3 w& ^ i 
<*. <a ?5 3-SmL ^ tfSasWfi* <afite < 3 W 43 

’1. 8 ^ *^413 ft>CiS3 •i'lH! ^3pra*?TI J/ *Jf^t4 ^^3 ^lrf«rs! VfJ fars ST^r 43 i 
VJ. 44SW; WH “^4^34 vflfro * nTtf§4 45 i 

$. v^<?l * r *>S^ 4<j I 





wr ftfen: 


3-5inL ^ ^fes gng i f^ cafts » 

lsfra c^i i 

«T. RjeWflw »jn 30 ftf-ft* <lw 4#3 1 
W>2M« fv^-tf5c4 <sr^ rwa r itel 5r« HtTr i 
«. vfi«?i:>lw ^Tfif^Sfsi^ t< ^1^4 afanb 4r: I 

5. v*tw *H?34Sf «{itB iTjpt w &ifr<m •>«: i 









e \. RftiJI : 

<*. 3-5mL ^ ssftfo ^<s. 

3. <a^ 1 *im 4*naill) «i«Ab c*W 4s? i 

$t. 30 4?? 1 

VJ. 5C* *tT<? i 


fe. Vi -^vKTr< TTij dfi^5 « *r?f)fa 

■•fSwi? 43 i 

5. 4^4 ** ^£4 43 I 

b-. *]\ ^TT5?T f^Ts *lfa <3 rRvSf : 

4. cfi <?f& [<}<?! r<;fj ertff* *tfSWF1 «TO>I ^ ^0fijlC^4 

vflT^frt I 

*i. fSwil H^U <73[^S*T 

*1. <i'iwis<3 <^c* T^p* 43 i 

'i. ^ ,i i^ r/ y*^>5i V/? ^ i 



^ : w^frrs *itsteif$\sw ♦refapT 


'*C4?3 -npif 





Pww 





V 

X* 





*.« v«ii<w 

*P. 7 tQ r JT s tt'JST 7 ltC*f ‘£lT^lc4>iJ 'R&ill: 

SWil'i'? fj’few 5 1 ?f.^le'fC'iK 'JWWJI *3'J'-^1*>4l df^WS 

^mx fttf^ura ny, « wfisjissw Mjpt ©j*rg 

*iP8 + _► »wt + sr$cj»iw« 

t<lM, HlWwI^illN 9l$6cjl*#'f»l4 ■«l* r f<> , *lK'^ *£lfSS: 

« *fe< *1*1 9<w fififfifli S&egtfM MW -}r<: i 

cue's tWlft'B 5V Oi *1*1 5t?C&TC«'? 'W5H Mi 

Mg(s) + 2HCI(aq) -» MgCI 2 (aq) + H 2 (g) 

Mg(s) + H 2 S0 4 (aq) -► MgS0 4 (aq) + H 2 (g) 

Mg(s) + 2HN0 3 (aq)-*- Mg(N0 3 ) 2 (aq) + H 2 (g) 

cof ftifsTj^iTirep f^55 siSWt fret *^ tjtc i 


•d5?T ■nft»«v9l PifiH 

k A 

C7nn&!Jrw Nu 

Ca 


Mg 

j\ | 

r»» 7.n 

^fTTr^J Jf Pg 

^ Pfa 

^ni 

tf*W 

*!&&** H 


HI 

<Ag 

•Ty 


■aft* cM» tfSasireM «ftr#tnM 
•+ljaM fefjpi *flf?l JifjMCi! 



































































Mg(s) + 2H*(aq) 


► Mg 2 ~(aq) + H 2 (g) 


c®wm I&mrir«crr<i rr ■sBWC's^flitsra rm ftfgs?mi '5i?c5'.**R rttr rm i rsto si^csiqj#* 
4%br rm fRfen rm tq ^ « rto ni$Ua<» •sfR® «rth RWfo®9<p rm ft@Rri rm i < 3 $ 

fejjRiM RW RtRt >s)RR « »IRfo®04> *3lRt5R ROT Rtf l 4wjtRI PttJjlS'SM tbfliliiw 

$M3rm 4r°v <T5 ?i rm ft@s?n rm i 


2HN0 3 

rrtrriij 

2HN0 3 

RtR 

h 2 so 4 

RtC 


2NO + H 2 0 + 3[Q] 

R*fftR 

2N0 2 + H 2 0 + [O] 

^rtPr^f 

H 2 0 + S0 2 + [0] 


R0>?JliJ ^TRRH 'a|BlW*S RfilHlIa §' ! lf?''5 *1| , '5C3> Wifi'S <H<1 R1RSR qRlRS <PW I RI'JS '«IRiS* 
dt^MR RIM ftjaRJl RM RRR « Rift ©RR^ RM | $RMR wm*! fRlRSRI >3R?. >3fR5 -TO a*TSR ftfelt CR1R 
RM R^ff Rfell RR 5 !*! RRtRR I 

R. RR^MCGd Rtw iaIrcsr f^fgsgt: 

R^3fR5 RM <PltfMtS<1 RM )rRr||?I RRtfR RTfR RM I 

tw RltfCRli + RR <3ft® -► MR + Rift + RSftfR ®T$«roit» 


CR#RtR < PN(.'l5 (<I»TS«i Rt b(R)f) BRR* RR, 'S'ftt'HR RM RIsHllJI R J i3*1 
I 


RITCRR RRRR $RRg 


Na 2 C0 3 (s RT aq) + 2HCI(aq) 
Na 2 C0 3 (s RT aq) + H 2 S0 4 (aq) 
Na 2 C0 3 (s RT aq) + 2HN0 3 (aq) 


2 NaCI(aq) + H 2 0(l) + C0 2 (g) 
Na 2 S0 4 (aq) + H 2 0(l) + C0 2 (g) 
2NaN0 3 (aq) + H 2 0(l) + C0 2 (g) 


>3% R?)R5RR5]MM i ftn>R RtRfRR 5 R§TRSRR RIRTS RRRR <WC'0 R1RM I 

C0 3 2 '(aq) + 2H + (aq) -► H 2 0(l) + C0 2 (g) 

JjRIRWR RI RWftlllil R'ltfn'G R^ >3)% « RR,R1$1laRS 'SftcisI RM fR&RT RM RRIRlRRTSi 

RRR <3 RstfR Ibl^smi^A RTIR t«R*( RM I RR; RlqppSffIR 3ftt$R RM lR@RnR RRFlftRTR Rsi4rt 8R 
$Rfit«CR R0R%I R'lIRPlRR RIRC^CPfl RW RR ^ RR RMftQsRT CRR -#3 RSIRR RR RT I 

CaC0 3 (s) + 2HCI(aq) _► CaCI 2 (aq) + H 2 0(l) + C0 2 (g) 

CaC0 3 (s) + 2HN0 3 (aq) _>. Ca(N0 3 ) 2 (aq) + H 2 0(l) + C0 2 (g) 

ftC5R RtRTRR* RftRSRCM Rl^MTS ^SRItRiR TRR RRT R1R I 



)>*8 


?RT?R 


CaCO : ,(s) + 2hT (aq) 


♦ Ca 2 *(aq) + H 2 0(l) + C0 2 (g) 


^4^5 «im>< aAcwcbh ^nw 4H<n 'ii3?«nii!5% 

'^fegltW'T <J>l4tHG + ^ 43r> _► + 4% + 


c^iifejiui i^cwo&h 4»tft*iD ^ 4^ra titw f^rra wt$sr#5 


NaHC0 3 (s^Taq) + HCI(aq) _». NaCI(aq) + H 2 0(l) + C0 2 (g) 

2NaHC0 3 (s^Taq) + H 2 S0 4 (aq) _* Na 2 S0 4 (aq) + 2H 2 0(I) + 2C0 2 (g) 

NaHC0 3 (s aq) + HN0 3 (aq) _NaN0 3 (aq) + H 2 0(l) + C0 2 (g) 

< 3 $ qiaPto TTft^srn tots ?nm ^?rr® *n<rc<r i 


HC0 3 -(aq) + H-(aq) -► H 2 0(l) + C0 2 (g) 

*i. «n^i «'srar&'&a jfiw <af5ro5s fofasn: 

«n^?r «'si«nt* ^cnr i 45ro « w ftferm *m <sro. 551 <g 

>9pts 'Q ^>lfl<P So«lfl CW 'TO I <3 R(3 hiIc<P £1*1 'il RGJhi! 'TO ^ I 

>3pK> + -► ®R £ f + *ITf% 

4^5 + < 1^1 «wit5 -► wt + «nft 

ft&iiia wc-iPiM ««nPr$«?rgTO 1 


2HCI(aq) + Mg(OH) 2 (s) -► MgCI 2 (aq) + 2H 2 0(I) 

tiw toh (ID -x-sfebfi Rifejiy tot?i (ll) >iieuvD « 4 %$<^31 

H 2 S0 4 (aq) + CuO(S) -► CuS0 4 (aq) + H 2 0(l) 

^ ^fla«5 4’rcsifl Tjtw •wieifajnv faferra 1 

2HN0 3 (aq) + CaO(s) _^ Ca(N0 3 ) 2 (aq) + H 2 0(l) 

■w ^ -4^,’ifrofh ^fea?r w ifta-ts.o) ww tot 4^53 4^, «tR4iftv4B 

^stoi 

f. <£)f>TC5sj «rc*f ^FJW: 

v S>f*i >a '4 i 3 ^Pus c*i ^i-w $<iPl<Ds wc’hs, tto o<ic c t i ^llPw ^pR; Rat'S <?fM C<P*I*1 *rJf 

TO'fa'TO? 

t 5Rig >n^fia^ 45ros?t £M5iwa ^ra*jTF 



*T41?M 




i ^o?n?i ^r?r c t ^116 ^Pi^bs 13^5icn chichi ^festc^T ^t?h i b^c^ 

ntfii* dm *i$«aiwH on r i 4z* ^tcjRrsh ^r 1 wt ^c^ic^h dm&\ 

fcrpr©pj^ *rtf ?Pi^ <Fe?r 1 ^i^p dm ^rrcPr^ ^n?rf ^5 1 ^rprtw 4 ©^, 

W%J T^C*t ^|<jW^ ^ 1 


>11$©^ d&s + *nft -► >ii$©«> vflf^5(aq) 

4 ©rs(aq) -► H*(aq)+ ^©5^m(aq) 


^t?I b<It*f ^feSTCSFf ^TJPT ^?T <3 



HCI(g) + -► HCI(aq) 

HCI(aq) -► H"(aq) + Cl'(aq) 


WfaSR* tfim <3 ^T?©^ d&S <I#fW^ I Shifts 

^ i'fe&lt'SH STt?R v 5 <TCFT R^ « HIS?©* 4pfF i£J©lS5<T £#3©}^ 

*rtr *MR w ^ 1 4 tb<ic^ i#s^ tot wi ^c&rc^H w ^Rrre?! 

*T*f <K3 I 41? 3j2'C&1C** r i ^l^*i ^UlHlb 3llC<P <30=1 4©K5 R 1 ^ 9 tR^3*T <3K<1 I 


H 2 S0 4 (l) + *nft -► H 2 S0 4 (aq) 


H 2 S0 4 (aq) -► 2H‘(aq) + S0 4 2 ‘(aq) 

HN0 3 (l)+ ^ -► HN0 3 (aq) 


HN0 3 (aq) _* H"(aq) + N0 3 ’(aq) 


(71 >i«T*H vf)R|\i3 b^C 5 !’ 'SfKpt^ ~53 ^!<ll 4 Rib I <£id^K<\ < 7 1 *M<1 s?^R b < 1C c t 

’snaPte ^1 ^mr i wr 4 Rb ^3 >w*t ^n?i b^cb ^Rfa's ^?j 1 b^ 4Rici><i bRt^i 

JUScy t*M *if?rsiT c t wi 4©rc5?i ^rm ^t 9 ^ 1 b^^o<T?i [ mL*w 

WTW<7<T ^<=1HliJ ^T<fTE^I 


7R5?f Tfrwt dfcr 4^. f#r^pjR5 ^r?i»w w fiwHin 

lifter Ti^r ^ 1 

• v£J <pfl? <1^5 *1 ^pf'!> Rc^lC<l *MI$ ^(.<1 ? 

<\>.8 , fSf? 

^T?RS ^TT i? W ‘ ? f^ <IT vaPf3>T<5 ^T-rfe ^?T ^?T ^Pf©P{^ ^ ^ I *JT^?I «WI^ 

w^i w^. ^ 1 ^© 


+ *^R ^ ^ ®i^ 4 t + ’nRr 














































































TRI *3# I qiPfc* if^s 73 I CTlf®3W ^§3[#5, 

* 1 ^* 11 $*, <Pii«ii5ii)iJi 71 ^$*, c>iiteaiii qiiqftaR w i ^JicwiPiyi qrrcqq 

B^q qqa i ww qm 'if«fi^5, 7tn?R 'wr^'s, tithb $*Tifq qiPfc* atl^® 73 bt 

^®T 1J F1?R S , ^Ff?I I 

9 mi 

’ti^fst qntw q>i<i<*MSk q^pfa cqq <mki *TC51 *qtqr c*q qt 5 % qrcq ftfen w 
'inH q“C3I 



<PM<pil' ■'JgfRl&pTO ■Sl'lfl 'S *1B3 ■Wqlfl 'SlPl<Plf) ®q7 T3B BBTf 7£qf: 


•iR 

q|qwPt<f jfcw 

qjq^w 


NaOH 


c*w&?ir 

^T C^TTFT 

i3hw R.c^ic<i 

TTTcqiPraTsr 

nh 4 oh 

<MC> >|S^ lfl<P 


Ca(OH) 2 

9 fH ■^TT s S?n?I Tf ^Ifl 


!3 BtCBI (R5H: i. BlBtPftll>l 71§7,*l3* (KOH) 7. C>1lfS>«RI 
(NaOH)o.'^#i?ir5r^fe^5Ca(OH) 2 *3?. 8. ■qi|CillP«l>l Tl^l^ H^t [NH 4 OH} I 


b.<? ®T^ '♦iCsM *T*T 

7lB : J l<P lr l TRT 3^ 3$ 7TB <3 5 1 F8 1 “JJ I 


qnttBft qsprwfGfatvs cbbcbt 
Tltfifl 7TB Pic, 1 * c.t><Pi “MW 311 


°Dl<tCs)5ls?o q*jq*l&is dlqtriPM* *rtf bSHw - : 

q-qq R*I<1 PtP^q '*1 qjj'S 73 (<fl$ qftq>TTC> vpMqi <K«i) I 

®«fqr>7iq qfthq: q^ cqipiwi 1 ! 71^3 ft?* owl qiq's ^tq PtB »ii>i qqqw q^w^q bbi 1 *<p$'5to<t q^ 
qiiqpiaisi 7i$7*ii$* « q^doiiPtoR 7i$Ta*$c* qifiqqft; 33 1 ’pqRqq^TwfqpRRqBti 

8. W53 <siunqa 31W q^ ’TTCSS fqfaqjT: 

qs. fag* (fi*s 5».8) 333 115 ^iws 8fi> qqqq Brere 
q. q%a^c6qSf6®qspqri® 2mL q^^iqfqfRrra, 

*iiqpi?iiii, cqs, timihPisr 71333(H), 71333d 11 >, 
q»qi3dl> «few -*3 Bi$d$ q 3 CT 3 333 bts i 
q. aM> cG»5fU®M 2/3 c#q qqq q^cqifeaiv 71 ^ 1 $* 


q^ cq#?nq Jcfesn?*, q\ 
'^Ic^lftal H^ c t, ^tl?! <£TO. 

<?T5 ^ c t <M$1W ^I^C< I 





















































































iptom 




iasv «w «w i 

v w&Hsj ^ifoflira ^wm Mf«3<^ -* 5 ^hi 'acre?? cwftwi ttit&tiQfi a^t c<jm -?® 4ft*i* *- 

4 WTCS ^ wtfCTlfsrcrc 9TftSW«i ^5T3 ^ «#*:*£ ^ i 
?w c ^wi \c<? fr <,i r^i ^ i 




H 

■ 

■ 

l 

Hi 

1 

HI 

1 

H 

I 

H 

a 

H 


I 

s 

| 

I 

| 


1 


1 
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I 
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Hg 


|||g 


Ijpg 
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lj|g 
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sfife 

iii 
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tu 


JK 

ylyl 

S 

3S 

II 

Sft 

U 




V>.8 » feft-j 3i<C-t< i^c-s ntfotirw Vflta*'4to CTW Mlfta 

^pf 




NaOH(aq) <3TN <K« w 
$vg«jro* 5150*1^ 

qfang sevens 

qfto risxitf NaOH(aq) 

CTW *5T 57T *lfS<l'&5 <ff 

i. 





* 





3. 





4 





HTT 





<?. ^nr-iifaim cqfafcr *hma ftfem 

*J?ng i ~Grpir 

c$Tjr$s * 2 ^oipn MfSWi ^y^rv 

^r^sijT^fe ^ i 

wc? ¥fa. wcto'iw ^ 

*t. ftaerf&CT 4*f& ?Kt3? ^ 

’q. &»ftfftsrf&w ^^i 

£. •TI y Q (SJ-O&ri *TT^?J 

*Jlf<^> ^3f) I 



■6 VTGra fifWBI 


*>. £<r jj xw gwi ewi *iw frn?5ji^ d’lfa **< i 

’4, ^mc>« ^ o Sfiftw ewaw \« ©sr* « 

•*. ©?rfl ^rrmf& *r^ «* i 





















btfb- 


*R 

’ifN'T 



b. 









h.'b 


*fm ®itgc^ Tjtw 

*ira? 'tiftra i w <ir itwc-w ^ (pttfenra ■efw ot ^rr 

(TIM W 3£®T C^IC'il C<flH 


mswat^^ *fwcTSRto^rpj ftfe^6 


c5%r: wm-'■ tTssrr <rra * 2 'sr wjsht« rm wsim ^^fNdfesm <rf 


^Rl<p 







1 

Ca 2 '(aq) 

Al 3, (aq) 

Fe 2 '(aq) 

Fe 3t (aq) 

Cu 2, (aq) 

Zn 2t (aq) 

NaOH(aq) 
(TIM WI 

Ca(OH) 2 (s) 

AI(OH) 3 (s) 

Fe(OH) 2 (s) 

Fe(OH) 3 (s) 

Cu(OH)2(s) 

Zn(OH) 2 (s) 

^TMT 

MMT 

Tf^f 

?FT£F <TMlPl 

Wr\ 

'SpRS 

NaOH(aq) <TTM 
W 3C*T 



K.B. Ca(OH) 2 (s) ’tlfw'5H^B<r%l i 


$vtm fl&mi* ThcjjIsS* *miPn» ^!#r?h wi swt m i 


Ca 2+ (aq) + 20H(aq) 

-► 

Ca(OH) 2 (s) 

^FTt WM ^*18OT 

Al 3 ~(aq) + 30H(aq) 

-► 

AI(OH) 3 (s) 

Fe 2+ (aq) + 20H(aq) 

-► 

Fe(OH) 2 (s) 

Fe 3+ (aq) + 30H’(aq) 

-► 

Fe(OH) 3 (s) 

*11=1 Cb <Mfi| ^ f tCT , l 

Cu 2 *(aq) + 20H-(aq) 

-► 

Cu(OH) 2 (s) 

^Pm %i 

Zn 2 *(aq) + 20H'(aq) 

-► 

Zn(OH) 2 (s) 
wA$ ^stpm 


'NiJift<p >i3l<M s t^nr^ *rt$?r *m « c>iifi>iiiii *i§fc«i§w>si fa&aw 5ii>imft4> ^5l<M e f ftww faijjss*sic< 





















2R5T“r WTTOI 

CaCI 2 (aq) + 2NaOH(aq) 
AICI 3 (aq) + 3NaOH(aq) 

FeCI 2 (aq) + 2NaOH(aq) 

FeCI 3 (aq) + 3NaOH(aq) 

CuCI 2 (aq) + 2NaOH(aq) 

ZnCI 2 (aq) + 2NaOH(aq) 


Ca(OH) 2 (s) + 2NaCI(aq) 

♦ AI(OH) 3 (s) + 3NaCI(aq) 

♦ Fe(OH) 2 (s) + 2NaCI(aq) 

*■ Fe(OH) 3 (s) + 3NaCI(aq) 

♦ Cu(OH) 2 (s) + 2NaCI(aq) 

*^1=1 

♦ Zn(OH) 2 (s) + 2NaCI(aq) 


*TFg?I OT5, 'SW Ca 2+ (aq) <^tWT WW 

T'fcajJ I 


Rfanil: 

»isic.wif^jiiM ■i’liolftfliii Hi5.dat;, Jfi«mw5->a?r afofi>w>3 *(5ic^iif^y|ii ^rrrr^ 

C#1^t ■asjga'T^^’tewW flk*l 'SlilOllfall! I 


2NH 4 CI(aq) + Ca(OH) 2 (aq) _► 2NH 3 (g) + CaCI 2 (aq) + 2H 2 0(I) 

NH 4 CI(aq) + NaOH(aq) -► NH 3 (g) + NaCI(aq) + H 2 0(l) 

TTf^w^Br araw; awr wt i 

NH 4 *(aq) + OH(aq) -► NH 3 (g) + H 2 0(l) 

*f. TTtwi^fasgrt: 

■TO gaa 4at®?i Tiiw R&iiiii ' 5 ^«m e ’lift i 45ro >3^ aw fatas?n ’srH aifc a<n?t 

•'1‘WI >3 'RW ifil^S aci}? I 

4’ro&?i 'smn siwi «ros, wjh ’ : f r ra aiuhm «rrca i siwi 

■5i%p*n^5 ’siiiKi'Ki fer ■vbi i 







•Tf I WfT ^mf^S $.C?J 

KOH(s) + *flft -► K*(aq) + OH*(aq) 

NaOH(s) + *flft -► Na*(aq) + OH-(aq) 

^TOTriPmr ^«p ^iiRif^n w i ^rraif%o5 *rtf 

ftfemr *n?H *3 ^t?h i ^ 


^ I ^T m% H *flR? T5 H?H 
ja^ll^vb ^T?R ^<y | u^Ff c^s^r 


$4*1 '^Jlc^lPi^l ^RPT 'S 9 llPtel 

f<n?T ^PIHI wft '5?J 


^j5?Tfc, W)\im 


f?JT w 


&r *rfc ^ ^ « 

^i^jch<i fin §*i?i y < qc c i?r ft^<i "^ra 




C<l *!<*! *^*w , s?ffiUj 'oiKR^ ^T?rf^5 ^ ^IfU *^t<i i >w«n n<ic c t *i**f*f I 











iHV 


Ml? ■rt?firP 4*rs: 

wsNnwpb (NO,) Mpr mtt 3pjs gf^5 3737 ^5>g™ (HNO,) « ^3^ ^fro (HNO J 
l 7WP5 515^1 'tftT^TS Mr? «flfafC5 W3& WffTC^ 70% «!W I MT? 

sfrSf&J tOf^OTJ CC'OTtf ^ ^r*r 3jS? 5T CQ^ ^ 3fan™r «WJH 1 

<!W!UJ -r£29 m* MTT7T <rMT?J tl^P^lsl $1££f Ml *4*] <3C'^ C<'*0'! SP®T 5T I 

•N!£M!j 3 ?%££ W.’o I r,sI'- , f»^W *J>i *pW cQf>*'^jj3 

ww fuwt ^rrpu 


«t. % 4^5: 

*itwi« Sr$ 8 r«*&s (SO^) *ttw 'Htf-toc so; wfiriSSw (H,SOJ ©wg sm *wi»ta «lt? 
**wfo®lw vafoss wow ^-piic^mn 9X% -.aftra *!** 1 

«>.i^ *fti> ^ ^ 1^53 ^u<pifft «r*r 

«ll? sflftfe 'TOT8 fafHflH* «*|«?.f vfl^^U *1Wf3* M*fl<! ^/?U <TT$, ^ &<fc VU **** 

mi«i diftg&a «jw Mr? <w R»wifWi pnffenw «<W$K4 W 1 # c*1W 

(4>5<P C°n$T^) «5*T? STJ ^flPlORl 1S FT?T ^ * 0>TC*f?J rtPlr ^S? I 

t^wfhnwt 

^PlC i)fl T*wl51 K% ^Wf: 

Ml? ^fWRtfBfe* 4>7fc vs«>TS fawew e 1 «JT05 WWJ 

^wtj:< r^ 1 Jf*'^ ^rqjr< tjt?^: ^wjfa <U 1 «sf5fe «T 
«UC*I I 4* VIWWW CTOt K.y 31tQBf VJ&S ^flWC* *tlft 

1 . 4 <? r $ win* irw *i<? 5<wi iV _ »i5j -re 1 

a. ^rr? ^ii^^fiS^ 

cw ^ 1 

w. tfr-pj? f-^ <?<: «fj<R 1 


N»?i<$if?r ii3^ I Wtr&JS ^l/M 

???&& e "-?H0^ ^ I #f VRf^!l< 1 'r i 5 ^1 ^T ^r^! <1T^IT7t «TR 

f^3r ^ 1 



fen I ‘jfHc^ 








>($$250mL i 

k. SOmL'Slf^^dSsmaf^ 

50mL *ny £>#5?7 ts *$q 1 

'3. $$U 'WTCfl S>C3 s&i 1 

fit* caw w i 

8. aatfifa *»rw ^Psn5 

*i#ta *tt >jf5w cfot fora cw ^ cs>wa 

♦rfow-i ^fr?m c*w i 

*l4n 3 ij^i ^1 >141 ^ ^4*1 VTQJ5 *fffW 

sfi^fl? ^4-ra 50mL ^ ^orTfs nr* i 

s. ffo$a (ffcs *.«) -wa ^tffc pswW) $w«rc2r$ 4*mw fawra « mw *s a^T?;^ -i* 4 

«t. w fWBfsw ^rras tt^ct sjfaffej ms t^r^r?^ <5tras >wct:> 

St> ^ afljfora ho; <im>ifss ms w*>a *i« «?s i 

tj. <i*jR '£>,w ^ S ’Sfryr*-' *^fl 1 

v. ftc^ffa (3si?fiw 4^10) < *iffl§4 ^foraa iwe *s 

S'. <I*jf*rS ^I*f^T <5KTT ^S 

^ 43<w'«i« CTrt^ai^i ■n8h»ifS *r«»vj <?s i 



k.*o pH -<fl* Wfl 

wiwwf pH 4^ 5^ •?ror^ *wt- j i cot^ ig^rs pH 4#? 0 w 14 -^sr *rrar 


sra i FJS?TS pH 4*? 7 -aa ^ 5?7! ^rs 7 -^s WPr 5W FpTf$ 4T$ft i c^t *js?rs 

pH 4*? 7 5771 wi tfStfis pH 4o 7 ^w^.fcic^s ^JT'prra dfaw «jfas ■sru <ss<. pH 
vm 7 *ew *4*pitai *!«* $*&\ 1 





4^5 ST'?T5 



d 

4TS ST CS^T 

D 

1 

2 

HB 

5 

6 

K1 

8 


11 

12 13 

14 


fifa >>.V : pH ^ 






















<pm.H 




pil ‘iffl'TO*?: 

CTO?? wy pH TO tvwtf fy[i 5 vi'Pi c®i*tr?j <'.<^’'55 <Efl to i %?to cw?j ^ 7 * -r^wt^j 1 r^r^i 
pH TO 7 -4 a <?*, w W&TO ct**a ^ e<j<5; 7 —^ 15 ; c< f ^ sc*t $Vi w <?c.< 1 ?c^<; afo*? 
cg« afe*? 7i<> <3 vta CTO?1 ffcfl fojj <=f OTTO 1 4* <=f **#<£'/?* V*r.W 4f?rs <T 

*rcs?J f% fctf-r <fcs 1 4 *[ot? 1 

pH TO SffiT TUTOW pH OT*TS <jl pH fTOTS <J r <r5TS ^ETt ?T I 

*. tSFltfrfPI tjw’Wfth 

fro?3 ^fro-ww sfe-cro^ ^? ftrfrrres fw 3®foe»»**i *f*>re5s • ^ pH sttos 

re^'S fif ;j jj *f V <?^ I ’ifGrVil 'C^TTJTT Vj<r ,T ^ pH VW WlHtfl TO 7 T^fT’T *M?I 
Orffarfin s^sresa c^ ^ 1 «rs$*f?t ©tng ^fre toto rcfo stiot firfro fpeto pH to fstfisn 
^Ri 


5 . pH c*m : 

i^n^r ns?r?j pH to TO^J TOF pH C*?TO ^ to 1 4^ W 4TO??3? pH OTTO CTO 
^•S1 **? v ^?*fS $**?*} ^fre > ? r r^'c' <?M3 MCfsJ *fiW T *^!Gi ^<C'?$» pH V*? ’^t^ T ^S ! 


pH 


< 

0 0 



& 

1 

A 

1 

•f^ v9pf»b 


7 



>7-<ll 


% 

>11-14 

®g 

Cfjft 



(Vi 5l> : ?sf*!tl^i*l fofa* vm bfj (<f&H fbtttf «RJ $CM 2|lfc T -t Wt l>X ^* i0 : P H * W * V ’ 


8. pHfJftfBT: 

«*?WI pH TO <VMS <Vr{l pH ^Rm ‘PfJ? 

to 1 pH ftffiiow Ify+i Store *WfTri *j<ot igf-tai RUBrow 
feftri-ln o<re ^iTfii pH *j?h ^tn» to 1 

^T5T: 

^ <i<£4 0»m5FO» pH TO fafa «« dfrte, *HjJ « 

W*J ’t'lVi*?! 1 ^^ 1 

b.!>l> pH -««^ * iJ 1 P H rw ' : ® 

*0?^ pH ^ ^ >1 ' r . v HI -slfi'Jl pH TO? <Srl» ?TT*fT 

^ssrffi 























}>88 




oaiftwo* wsr *33 sht *t*4l*05 pH *T* 2 <9l$ifc**34i aw ten i =511313 *i*io* 

*fa*53 ^4| *319 «MJ ^lia pH *T* X W*t=J *3^i URI'IGH I 30$3 pH *H 7.35 eft* 7.45 
>934 40,1099 pH *1* 6 *T3=T 4C3IW* I < TO < r n JC c ll 031* “Hi® 9=919 <*91 pH *l*f343*13*tT* I 

C>i>vr<j*j«H: 0*4<$>C*9 W*I*l**f pH *1*5.5 I =jo*3 pH 41*5.5 Oft* 6.5 -<33 4OT *I*C* =$* flfe;) 
<9*106?*, 911*014931 <3*. fe03*1 =130*3 >41*4* 4f*03T3 *305 3113 I =$0*3 pH 41* 'SITftf #313 <K3 
C3Pt3l ** 40* $09=9 c < pi j I c tsi 6 c,*K*4 *3> 403 I pIJ 313 4 Oft* 6 -<33 403T 40* fc>0*9 R=Sffi?9=“T’io*l 
4=1* *T0* I 3=0* 335113 *ii*l I<1*9* *09 8 $* 3^* 03313 I fcC=1?) pH 41* 6 Oft* C3f*T 4.0=1 

l9=Sfi> 4*1=10*1 4=1*51 4 I 1909 0*0* 8 '5T i ^t 5 T0*313 I 

Sn.i^ 3*1^3<3 3 WJ' i 1§NH 

< 9 f*® <3 '*13 <93=031 f=rl lo* *33 *8 *lf* fe**J 43 I <3^ R&ulo* 3*1 =M l3®=3l 30* I 3*131 Rfi>3l 4*13=10* 
®90*3 pH 41* *14*49 405 410* I <st*053 =W3* ’*1033 =413*0* 4*lf45 *03 *lf* fe*^ *03 I *0* <91*5 
8 4*1033 33l*f$PJ>* *rSf R 5 !? 43 I 3*13*1 139=31 <93=11> *!* ^*^4 Rfell I 
3)1*5 + *33 -► *33 + 4lf* 

03ft* >13 ^303 3ft4 *1341* <9^ ^ 031*1 *31 40* 4*4 B3* fe.*^ 43 I *rf5§TJ <gf*5 031* *3T 40* 
B3* <gf*5*il4f$ 431 


343=1 3ff*l3 7PT5 3*033 1^3=37 *4*155 43 I <9*15 03f s t35T* *lf*=f ( f ct?>®fD©C4 <9*5*31 *1*$*1W 
0*1513 0**1* 031* 3=31 *1*$3=1W 0*151 *13511513 **ltf1 >93 3l*13ffe= 314 C*#3T4 3=lft*5 I 
41% 1 5103#* >91*5 3131 <fe5f5fef5o* 413 -={4 *3 I =5(5*3 05=515S04 *03* CtffiH t®f*®Pl!* '$150*59 
031* *3 I <fe515fe15o* =j1** 0303 *18 I $51*51=1!* $150*5033 *1*13 Wife *10* 1*1*03 05>515iS044 

l^Rjy *40*9 <9pife1& 3t *7^ <934*=193=$ 43=1*13=3 I 

JO'S £^*1*1* St M NH f<lQi-Hls3 

*tf?MlCTO SJCiltoC'i ■ f TR5^ Pic'S ^PtiJ ^ I ^Pl^iJ '^1^ Pic'S ‘*1 ^ P^> ajR> 

^1 4 0*tUF SRI ^ W CW WK'HfeR (W W ^ I C>f<MWMT W 

^t^c 5 #, crfmrz sfearwR -4 w#t 6 i gp t \f^s 

<W =^ c t, ‘ 9 tlPf 'Q I 


w^: mi^wsi w 1 i 4$ w$m <?k ?t *fm wi?r ^ dm 

<ra I vgfTf® - ‘llC'Sfl vQHIC^C^ C%t) W1 <^Cf1 ^1C^>?1 ^?T ~5Jl I <T^R ^f'S 

£\ y \ W "^R ^TC’IC^fl 'Jp 5 f?I •ilPi'vbC^ 2f“fft'S ^Cfl l ^cn ^ I 


0^^ ?S0C"S 9 lt^51?T <JJ^^I<1 <J*ll | d[hia 6 ^llc^ I ‘♦'Hfl 

^ftcwwH '^•fG ^ 4fas5?r frra«t *nfrsT?j i 

T?I viQC^Tfl W.^ c<MCHl ftfen ^ RTI ^>C<1 «nPr C<iM <PfiW ^?I =5^ <N4 h ^tlR 

^ i \bi%wfrb mm wrc* ewe i cw pe to mKm?i 

^HI^H 'Q 'Slip's*i m>m‘\ ^cl’ i w^r c^5 ^C'i^ cwm ^1^ WTI 



tphth 


^ttf5 al*ib4l«j: 'a i ii^ i w ?nf& f<Rs^ a^M i (.<nmi c^ii^i >a i TTO?f ®w»5*r95 at 

pH ^^sr^s?rm ®rc*n *fpt briri rti ^^nte^t^rm^siw^n^-aP^ffisRarai pr *MflwSI?i 
-il?r SWIilPwi ^PT «WP«I1>) «wft'b I FT ^TtfiBr >af^ a*tfe TO pH 

aisi stpjbt -5itf& 4 (RiS<s ^rfw^'spfo pH tth^ c#t re*t ^c® m^nPraprspCTfe wiwi^i 

d^5*r5ft ^jctiPrtpt 'apical ^-ww a^rPre ^to Fiffot p h fr.jpt’toi 

^T^t: 

5t'®i i ic*n^ ' 5 pr , i"ic^ 1 'SiPv* <3 •^icfiji R&tiiti p<m a aifa ^ajj r?t i ^(.‘tfi '3<wT> ^“t 
>#T5 09^ ^99. 'Wf PFHT (RTC? 5 'JTI(, 3 T I ■a &1J ap>fl> "MW ®4>n> ®l51y •pRS a IS'®!!? ^Wlil 
<9TC9! I ^WBPR? ®R S T 3 T 5 J5 2f*T5T at Ptfit.’FF I a^lH 'sl^W 4Pi 1 * a R&tiITI ^9^ ®T9a 2 T ar TST 'SM 'St 3 
a ijjfr Proa ?m (FcCI,) ’SfRBr ^ ^Pt® a €tg >n?ra w * (Na,C0 3 ) l 

PBPPPi? «;% Wt <Rt®PP a ^«ff5H5 'SfTTnR ftfi’P©' ^ I C^RrTT (RPIRT Wt aiPft® E%S£® SB at I 
tap?® a spia (<ld i Tii <ro a*Fr ^ag ~tot i 


HCI + NaOH — 
HCI + Fe(OH) 3 . 
H 2 C0 3 + 2NaOH 


NaCI + H 2 0 
► FeCI 3 + 3H 2 0 
-+• Na 2 C0 3 + 2H 2 0 


2FeCI 3 (aq) + 3Na 2 C0 3 (aq) -► 6NaCI(aq) + 3C0 2 (g) + Fe 2 0 3 (s) 

S08 ait>fb^5 

awnra® ^<r aiPr fogfr 4Srf®<>i pH *tth 5 . 6 . asmn ^<t atPrc® 

•TftUslOM arFT «flC 9 S I « 5 l-reFIWM? WIWTT 9 JPfld>?IM R 5 R 1 ai^JMiOT ‘ 9 ^ 

Ptspbh i ca CTic^i <pca ai^>Ps<p c,«i 

w^it i ^GoiGi, ^om-shi a ait^sr c%r afslwta <w-^M arpr Pis^fia i 


arpr « 


>?T R51TT 


^5TI ST3SPRR t^T 


Tprora 


'si§swi$B a •ri^daiwH 'si^T'Hi^jj <ji>5rc^ rw Rfff?na >aiR® ^K<n 

C0 2 (g) + H 2 0(l) -► H 2 C0 3 (aq) 

2N0 2 (g) + H 2 0(l) -► HN0 2 (aq) + HN0 3 (aq) 

'Tt^Sia >alR® ^^5TS I «|\6ll>w 'StftlWt'M 1BTT ^#5 *3%® ’ift'Ri 5U I 

7pra rpiw ^ i 

<W<WfiaRt?I ^l^ltH (aBPTT a caualTOlR) RPPFBt/'Tl^jKSR ^ aW*M<l s|5'=4-9 s| l5.'t>/Hl5.Ha 


'srent® fop ^ i <rc*i%cq<i ai% rtw ^ 

®it' s ranS® wsw 'SiftiTOH a awic-w riw ft&?n ^ Rppm 


®«,a^ asca i rptw 
fR® §«,ag to i 7 |ptw 


TOI 


S0 2 (g) + H 2 0(l) 
S0 3 (g) + H 2 0(l) 


FI 2 S0 3 (aq) 

FI 2 S0 4 (aq) 





)>8b 


nrf^fl ' :: Wf ^Jt0 ' i 1% ; ® I er«1hl*j 'Q ^ilTtrfl pi 1 4 4 

cocij <n?r i ^nfi>'s ntft df*if5><*> ^?i <n?i i •51^1^16 c»a?i ^rfrc* ^ i ^ <£H ^?r i 



*nftraHi *nfa ^cfei $*rar %?r srcfe ^ i ^ w ftoft ^nPr ^flfifcs 

^5 !? l<rc c T?T ^(t^i I *llfHW> *T< fc f Q?te c ^ I <jpt><1 v tlPk v i> lHf${ 

jwm (CaC0 3 ), a win® (CaC0 3 .MgC0 3 ) to *i%?j ^rs?m %r <?tei 

ftfen ^?r 6 47^<T TOT I 

H 2 0(l) + C0 2 (g) ► H 2 C0 3 (aq) 

CaC0 3 (s) + H 2 C0 3 (aq) -► Ca(HC0 3 ) 2 (aq) 

MgC0 3 (s) + H 2 C0 3 (aq) » Mg(HC0 3 ) 2 (aq) 

cw^r (CaS0 4 .2H 2 0) CaS0 4 9fT^i -yfftus ^«Rian?i i 

4 ^Wees'll 9 llPtC'3 QfTWT ^ ^ I ^ *ftf% 4<tfD ^IlhM I 












33133 


Tg 35tfiPi3r * 

R-COONa + H 2 0 

31313 

2R-COO- + Ca 2 * 

'smm 


[, -iNK.'is (?W3 tuPicas miPsjii 313l>iPf«iM *133) 3t£!| P;j^3 P&*ii <R3 I 


R-COO- + Na 
Pfoiiwi? *333 
(R-COO) 2 Ca 


R = C n H2n+1. 

n = 12-18 


3W1E33 CTlfelR ®mPT 13%I C3li§JII»l <w4c*$ 3SC3 | C3li§HICiW 3I3ICH 3§iPi3t3 «n^TS 
Tim > 23 $ ftQsgt as i 33 3tf33 hjmchPhiui 3T » wic-m 3^3 3^3 f^Qsst 35^3 i ^ 
wPm, 3imt3Pm « <51333 <^s?r 5itcsmi <n4c 3G, « 3Wrt> wt «tm®r mPtos 

TiMiMfi C3*n§«?rg 53311 

3if3c® 5i$i®m <w4wi? w #1^5 simq «i ^ift mis i siPoj §wr f&iw 

3tf33<5?#-mi33 531 si^pr*^ cgsi<nt , s st w 3iPrc® kj5'i* c i « onwr 3if3s ^t<r®t 

35W 3*11 313 Tit I 3lPia ^ift 333)1 *pl 35313 <K?I<T>fD 3 , ’ s 1%5t 5 (1: 

i. CTmW® 5 . iwijTD'BW§«.’5133RPmscsPrs’rnf%$®5ifr 

^X'liPiM «wifiPi}iiii, hjmchPisui, <31333 <3133 «nt35 3ii ■snPiro ^wit-w ag?rmi^?n 
31313355 3^3 ^11*13 C333, 5fjj3, curt la 3113 1[ I X53 I ^R>s *tlPf <$3 01131 Tj 1 ! SlPl I v 1lPiW> 5513 Pfl®T 
ishihi ««iiP 31 i 

Pi a 1 !®! 


• 33 Mlp <ua5lifis -^Rst <0 '^Rsis 'J'i'il 3*3 i 

• PWT^RUI 33 343 <135113 '$f3 s 6 3&I3I <!fl13fas iff* Pci r 3 c f 353 1 

• <031, f&§30l3?I >£133 <M1MJ WloRl §«,3 C3135 3lf33 ?^ ^hj | <SF5333 25i 31PIC® 31313 
313513 35(31 51® ^3 §33j[ C35313 31331133 15%.® 33 3lPf « 1JX3lP15f^5 353 I 


'3Tjf33t : 35T3535IFI - 3MIM3 C^M 53 31 0 3H#I I 33TH3/3351 3lPl3 31§3- i.m Pfal 
«®llf3 3t?i 5.5^ ^P*j 3T«3I3 5513 353/13^1 3131513; «.5pFC^3 3133 §133 3 SH 13 <rasim 3^3 
3*tI3l33l 

^f33t : <3 5T5 - 33 3lPl3 §313131 


b.i«> <> nf%^ c r 

a«*ilc,'i 3k!nlc3c3 ^f435R3 nl«j^ fGSa^cawa 3lPf 313 *pc<i i 353 3«il<pla pfG 35c4l(.fl33 3T C3l3Tf5t 
5 ^? 3lf3 3t 3% 31pr 313I3T33 35(3 313(3 3lf3 15C3C3 3Tt33l§T33 3WTC3 333315 35C3 I 
3lt3®H§C3 qf63 351313 333315 353t 3tPlC55 -WIT 6 3131 C3I3WI313 3K351 35133 OTIC353I >3$ 3lPl 
W1WWW1 flkn 31 Pp%33 3I5IMJ W « ^31*135 35^3 313 3513 I 










^8tr 


aftanaca a^t, ata-faa, ^ f®ttfa a?amaa atfa ani^na *jfa® aos i «j 5 ?#t a^ « aap 
aiPn® «jot *a$ aa=r wra a ^1 ataai®ta-a^i8caaita ana^-cMa? cataia atana at atPn® 

*pa ®nf% ^Pt® | (fllb^ C'ilsIC'IS C®a g5.C#J aifa ''{IS® '5^ I -^PlO'S'W! ata?® ala 8 ^IbSl'tS! <JKj<1 

atPn® «ica ^ atanna a ^1 siiaiwa cata iaa-a5taaiat5tat cara catena aa afenaaa ^>t$ Pm 


Sts?) wKia l<l*ll -%C«5 I iiimilPw, G3 s tf*Ull 4 l, 


i ®tSt at®a^ araa 


CTC5 aaWia ana I s(.W>s ^ilSiPfSisla aiP® v 1lfift pH 'STPT 3PI ana I ana 'Skss av*lR» la 
aareanai aifaaaat^a 8T{4*r^5tai 


stress aaalcfcs sna isro^ ai^Rxp «sa ■arn'tla atana®- 5 !^ s> nf^T >3 '^-’Safirocas atfa >{is® I 
cw, *?a§la aaa^aa awwt *if®9-$ atfa Swiatss ana ^i®Ri^ aataa ana ®-a^ atPn® 
•qntfPta *jaa cma Pnare, i ananataa stfaann batata fDS<i«cyc«M atPn® s^a^antr araia (0.01 
fa.at./fafta) cret mtaa caPt afaana -stn^fPia ai8at anm i -w^Pta >aafi; taars aatf i iMaa 
*ik^< 4 « atPt ata w -sf^ro a?s -to i ^f$-ana a*® ^jPea awna Tramtaa awfaa ama 
aaw am i <®>iih snaPta ^rfaas ?t ^rtc^ff^r^ 'pap f&$a8t?naa 'jtm ata <r ata fwc<4C% i 

^it^iPiap atfaPna (?i5cmsata anap wnaaatPte*{ja®i awbca 'an^fPra p ^ta an® i 

PWl^fta aiBt: 

• c®l»ll<l ■^J<nl<j i i<i atPt a.sc 5 fa alsa Pi 1 # s^.s >safi> a^ts'is ?®S aa i 


ioa 

'«trsinHsi tw a? -fina a£i eammaa am^T atn§ i aPi8 ®t atamwa 'jmara i aa8«rai% a**t 
^ cacas atemma-laTja amiPr arsm ara i <a iaaoi aaiaa 

$7^P^- ; #ca i ‘r'Qaifa^a^p(aTCai arara^c^aRraTOaftar^^an^ara^Tf^TOww 
^ca i c?f5 c^ft> aiwm are ?m asca aFja « a*jat% wp « asa^r *p?#r a^r aiaw asei 
alcabuw *8 wa-Hia areataica i at ®iuiicaa ^wPtas.a^6^Pt 10 ^lat'+wi anas aaa s^ait.® atatat aana i 
atcaanta ttre a^a at aca atf^a ®as caaata a^ a^ astc® ^ta^at caaia >aa^ ais cawfeaata feaca 

ac®i«b f i iwa5t?raTata a^t afk*ttaaiata ?iaa atai®r*ia<M casnat aa^rc®t Pmasiaataia a«f( aaiata 
^ttaca casat ana at i >a faaot c®taat acs®a «nana i afam afaaa <na> ®as to a?ia®t asaaa i 
ata araia aa.anai'*ta ac®t caw as?#® waare®a®i « ^aa®t aiPt waa canaa aacroi asfJfaat §ata i 

tob- nft^t 

a4 e a*<a a^a^f: aift a«ffta, 8 a^tfta Ttw ®aa aaM i az® atatat aPran ap^- aaa gft^® 

ana! i caacat afa^ aaa ^fararsnarm n^« d ® atana atfaiffa® aat ata i ataiaa a4caa>w atPn® a^a at8at 
caca at catanS wat c^na aaat fa^Sta caatci ^taa aja ®atfa at aa^ta at8?n caca atfa fjfa® i 




SWT 


*tr% SRfto si%?r 30-35 c ^s i tocrt ^t 40 c to i cwn swt *n% 

^mnn < k<j<^ %fii csf“T s*n sts i f^j^rssTss <rs 9 nf^ if^sn s^ns sits si <iii<nic<i<i 

s?rc *n% ssp# ww*ra\ tot to *nfro wrss ^s i ^rTrfif^is *nfs?T ^nirai to<t 

^SS “RW TO I STTII 

*tT%3 pH TO: sifts pH TO 4.5 CTO to ^ 9.5 TOm csft to ^t tot ottoto pH 
CRTS "St pH ftGlfl <H<J4>lfl <K*I pi I TO' f^f?! TOl SIS I 

%©% (BOD; Biological Oxygen Demand): BOD TOT jTOSTTOftss 5T%mi CTOTT 

SlfttfS (BOD) "TO CSft ^ Sits *P% | <J|^<1 T§S% %£\5 SlfttfS ©Sf^”$ RTOT C&<1 'Sf TR* CS 
ST3TO ^fe|(TO StSTTO T5T %<3% I 

ft®% (COD; Chemical oxygen Demand): COD W SPllsft^ sifo[<TO tffTOi Stftre CSfS 
?ri>IlTw<J» QST RTC^T \sliil ^Icilfl TOT (COD) SH 313513 3*31 53 I ftc*W^IC<l HK)- HMI-ftCTO 
SlftffS ?TO ^ (Organic Polutants) -43 TOT CTO 3tft3 fttSSS TOt 53 I Sifts COD TO 
csf*r 5 ^ sift^wa tojt csPf 53 I 

BOD 'Q COD C3 - r^iR pJ iST f3ft43 (ppm: Parts per million) 4-q»c^ 2fTO*r toi 53 I 
1 ppm = 21 % PiGta frqCS 1 ftftTOTR 


Ss.ib 9 tif^r 

ctfiftt*m: aifata* #<mp £5 aaTa >i<cbw aaw taia atar cjj'ifataaa i aTtef^^af^fgfi*aifr5ia 

taffl <PSlCa ijs^ajj CS'lfsi ^ffat'Jta 5 SOW'S <PC<1 C J IW CWI I 

Ca(OCI)CI + H 2 0 -► Ca(OH) 2 + 2[CI] 

ft^+2[CI] -► w#5#aT^ 

aifat's flfik aiSwIs C^IT 5 ! a*ala aa C^tasfata aifa ’IHwW) aaI 

*F>!tat: aifata 5 «IC'IW ! t (15-20 fafaS) «fta YETCFT ^‘TW ^ I $tSW arfata* YCT ?1 ^51 

>*0CfJl ‘^f'jxpa ^5ta I 

l^sttat: ^ aiafe aif^® 1 5TSI5 ftseft# [K : S0 4 .A1 2 (SG 4 ),.2411,0] (?im ^ ^TW5T car*! 
fe®r 5 flf% 'sr'tgaT 1^R>ca ai'ifea 's'nia ^it ^ i ^ss’ia ^ta c’Jtra 5 ’Tlfn 55 rt “aic® ctJw , j s *ta s wi 
i ‘a^ua 'si^a^ta ■> ; faa ! ^ a'ai ala i 

tW: <^iiim ai^rca #ai^, ^K.-1Pia' o 'aanai ^ ^5 a«i^ ia^ia am ara i >a$ f¥aia fata etta* 
fata aratawr f¥j^a aifa am aia i 










amaimpPM 


‘fR 5 --^!^ *IR ’fTO, *1PT ?'S(ll 9 t RT *pl C<li|*1, fi^wal, 'TR C’lmrt, 

^ t?J talc'd oq'^ Ra i cal's caiS a>cfi adcSl I '5l s ro ^Ico wtc 9 ! Pr*i ^*?r I <3 ?lfe*r t'tffR ’IWut 
>lw> j^al fV5|a c'PIR Jars i al'olc^l C5IW ‘■‘jfa'ca Ra I ^ss 9 !?! tb<p*i fb<p-i a>ca <.a>cS •TTQ I 
JOTt C'aUila Picturi pH C'T'tBT I ^ C 9 ! 9 !!?! ^HT pH *IR aac't jfica pH 'iGl-acss a>nla fr5f?t 
^ i *a «fPF wi ^r^ifS ^ralw rt *pt fei pH cro ?M5& ^ i to §«^f5 


i. j^rrcr 

’P.co, 

*t. o 2 

fncDfi c<*nfS ^*1?!? 
v. c^m 9 ^ 
^.■pRTO 




CTR a'fic'i Pitoa c^ 5 RCT = Mf&'S < !, 9 rg'5jg? 

vf.H, 

*. SO-, 


r. ?P1 
W^a>it>i (RT5T 


NII 4 “ *Tt?R 


ai. on- 'smn 
R. H-,0 


*t. nh 3 r. h 2 o 

8. >a^5 wr *n^?r ?nw -^liij^ >afti5?r ftURrra ?<ffR B?n 5^ i H^RfSre (Rif%?rra 
ija c r (rpi msr^ 9 ! l^s 9 i%5jR ctiP&sr «a$w$'i h?r 

<RR RRW^T-'S U^'S I 


<p. TOrm 

*t. 


*r. 

^J. 


(?. ^<rfb vsf^5 b, < 3C c T?T pH -*3?f ‘TO 4. pH -TH <^W ^5 CTO <^\i^ 3,C<— 


<£J^7f5 


111 . 










PkDjI -Jfz-ft 

i« ii *l. i« iii 

»t. ii«iii *J. i, ii«iii 



*f. {CTrtlftrpH W^i 

M. X’ <?f5 wnlfaul <iwn <?<; i 

d^T^T fttf « Ww, 1R. « >W1^ffj i ^f7V & 

«*. C#5>F1 WH 4$fl& *ffW? 

’i. WVrw* pi l V'i cotm *JWi <wji «w i 

*f, ci^bT^t f*pi^ wifik M<sw i*iw fj*Ft f^rc? lyt *fls i 

q. dJwSl$«i «\&iffc f-iwfl ^TcMtcf 4)Ste^a flfort** f<<5W <?<: i 



^iwwtsr Tjff 5 ^ ^res^rsr Iwrp, cmppp ^hjvsvj a^? c^g i ^rta •iwHiRutm' 

1 7X3*1 arr aw differ atsfs caat arc i w ^TPipif%mr a^a ^ a# f%ifw aw™ arefs 
^1 '“^s Caca?" iptliS^f ^a?Wafi; ^R5B’ 'MCvstaOT ^ <il(w> bW 'S]#atWTat ® aat^I I 
ww'^t^\^^^^(7T 9 n?mi fs^ R>-j i v^l^^'siaaaaaafi^s 

faf^afaHjfcaltf^i 



■H^ 'sWlteRT *?& C*W 'Sfl^at- f^repa aw drifts *W5 
(i) afa®t a^tcasi awt <<•« ^<ics ami 
(a) ffcn, afas? « wdiC'W w ^riti asnjs am i 

(vs) ft* TTCasr fca*^ ®aw fa*fM asa^s am I 

(8) ^rfjpw 5 ^ 2\s[5fi asmaflart am i 

(f) amraadi^ tffoaa«/m#tacatta? t-sfi ROat,arataft* artfaafat 
fast« ^fasroi w laowmc® am i 

(u) afasr dc<w #m aia5i5r«a-ts-m^tm ^ facrn am» am i 

(a) aft*? HMW <U4idi3r ^s^st >3^ aSlWatK i 




















































MV 




T53i io.i : ^*n*r* 


bo.b , «lfw 

’jf»ffiii S’lfeiptsi siriSsj siram i 5*if^ 4 J3yff ciih>iij««i »m>«mi sitj *nt 

(fM-^o.V) S*f^T*R <Ml I bfljfi? v l4k p i1t>*l1 ^ita ^5?I W3TO Cb^l W I 

c^h ij^f& rM 3<tr SnMH? 

*rr$ ^r*wg? 

r, <TO<R, WlftflR. n&lPf?TR f (TflfojR <3 
tTTJFF ^ T ^1?T M W ft* 

rt? S'awd wpq? (*rT-5‘>i4^5J <n>iiflft<* 

5#F5( ft C<JtRf I ] 

cbiferm <3 ^w^stc^t cft&fo ^ <3 m, 
rrto sRpfes nr<3Trr to 1 

4 fP 5 w *ife?r ^rpg^r^ij ctW sp *iftro c t w to 1 cw, (<R*raflter ; awr$s. 

SiO,), TOm w (cmforre t NaCi), pprm (TOaiftm CaCO>) 1 to 

*#?r *rrpdftt^ to nK 3 ?n to 1 wf^Tfer^cro, ft*rTO (Ag), toi<t (Cu),%^(Zn),f&^ 
(Sn) ^<7T5 (Pb) 5'*lift ^trri ftfe b *rr£ ctoto^ (Au) Sffoc* cTO <3 w 

to ft<R 1 4 Tf «f 'btsts ^vrr 1 *ffew> nmT to 98f& c3tro to %r «r$ 1 

*fl [ p TOi^fOTt l> I d *Jl'p RRTO *£T$' 3JM«F I < lTp 3C 6 1l- 

xjte^HWl C <I <R*RRTTO*I3 (ROTTTO) 


*’R«5i*J'i>l (*\ I'Jc^ V lft c tv5 <Pdl TO) 

*t. &yi^>f (*rrp ftcTO *jjfo 1 *uc*ii ftcg^ c t 

o ^;-*i&«ffb 

$. <JT»R *R (TOTC5 

b. *t*RW <3 7^1^ (<TJ ^b <3 faft$) 

% (<rrpRc^^i^^<Tp^pTO(R]*T) 1 

zrffecs <rrp ^ ^rpi^o fero srr h ^car i ^ c^trt c^tcrt rrto 

ftc>iw ^r?3?n to 1 

J>o.*ft®Tt (Rock) 

«rf«r?pw ispnt 4 ^|c<nl <p c ih ftsw ^ ^aiw i *wrt ftiir® w at ^'ttp'Tt 

^c?r^i f»w wm ^11 rti?t ’rtW wtn^ttn, ffi. ^piHt, ^«ri? 

t^Jifaii wt f*Pn ’iF?mra ^?r i pn»rm <pi4iHi?i 9 ttf^ ^?r ^nstra to i c^ptict 

'* 6 iif') ww ’n°i^ 0 c3£®i *tM?f ^ 1 wiPt Rfo^ ® ra «<*ii 5711 f*i®iW5 ® ?i pw 
^mri fD*Tt ^r ’i^s^iwa '$fii fafsH ¥ a <?w ?5 1 fert Sri'S)?! , wi tf f -?il»if>i?j[y •w^wt'fg 






















































































55155 


C 5?5 5 M 5 5 r tom 5*^5 i ^ f»fon 5 ito 5 * to i ^© ^njfto 21515 51 
I5r^-' 4 ti*p55 c*rpfr ^iiftc^ 5to© 55 i cwm to ^65 **^ 55 * *tto 5ire 1 

^icofi vSto '®rc 9 t t*f®n ^tc®r 5m 1 ^ ^ t^ 5 •jjmvii ^c®i 1 irpsi *35515 ^[2h f*i5m <9 if^ c t^ 

55 1 4 f to(^^j 5 to 5 C 5 1 4 ? to^pnc© *rc 55 * 555 *ito w 5 iwr 515 1 srmm 5 »ft 5 i 

^1 £555$ C5F5 5N5i 

bo.vs wlfta 3T ?f <9 tft^t 

^ 100 flr.flr. tom -m 1 tom 
70 fir.fa. ’itom *#? 5ra 1 « 

45# tolC5 5to 15 5lPr 45 

5 # c<im 5*51 tjfi? toiwa 
45# 51\5lf5 5*# to <51*1^5 ftto 513 1 
'•W5IOT 5*5 5*£5 tol5 *J#T W1T^5 W 

5*51 tom ^ ^torero fe%$ tom 

TOUSfifo *&5 5TTNTT 5*5 I 

bo.8 ^iPl’er (Mineral) 

1J5T5T5 5T$ '3 ^Wjpnj* ^5t5 7^3 
toto <wra 5i c^PK5f c^tftt tor*^ 355 3toFt cto ^rt ® cto toc5 ijrmm 
51^ 5T mi^ 3I35T 515 I ^^TO5* 51^5(711 3T5W 35$ T5%jJ to T5fe*J 355C55 I C5fr 3 C5T5 15t5&5T5 
5f5W 35$ *J? 3W I 531 : ciflto 3to 3 C3tto 3to I 

c5lPl4 $5W : 5$, 5)sl, 5 W, ^.ilftt 35$C5* 21 ^|\©C© 35$ ^£3 3T35T 5T5 I 4 *S5T 4SJC5I 

ci!fa<p 3f5W 1 

C5)f*l4 $5*# : 5 ft <6? 515 frc5 5TT5* 5^T 3f5W C5lf^^ 3T5W | 4‘£55£5 5 C5$ fe/l£3 3T35T 515 I 

§5$*# :5TT^(PbS),5^(Al 2 0 3 .2II 2 0) 

0§fc) ^5^ 1 RmHI 5 3f5W %5 55*15 I 551, i. 5#5 3f5W, v©55 \9 O. ^fTT^t5 5f5^ | 

5^5 5f5W : 55^5^5^ 15 ^3515151 C555, , 5R«lt^ , 5W-I5 51 W tWlfb" I 

^555 5to : 5T^rf5 5T5l55 , OTCBlpRTfSI I 
9 fTl^t5 ^iPrBT : 2fT^ 5 f%5 5 5JT5 I 

io.(? >1 (Position of mineral resources) 

^ N^to* 5to 5to5 ^5 %5C5 5^5T 5*5T 5^ I to 4 5f5 c tIC5* v5TI5 5^5* 55T 5TC 5TI 
C5555T5I5 to5 ^p55 5T5T 5lfi? 5T C5*v3frl to ^5 fW5T5 I 5*^5IWT5 510 $5^55 5ff5 (» 
fe5*5-toto55T^I5 ^T5#5*, W5#5* C'-Jl^l^l$I?-C5lf55fC55 ^T5*f55* twfa 

lfU5T5 5to ^55 5*51 55 I (^T 5T ^155C55 5to-C5>VJU?r$£, «0iqfS|R5IC'«M 5to-5W?fe 51 5*5515 
5C^f 5f5W 5T'351 515 I "5fT5T5 ^5^ ^Jpi'e? ^l^5C c f5 W5T ^|p5" ^^5*5 ^55* C5^© 55 I 



fc* : M»n ’ifV 1 •*? « « « c <m 3J!f^B *i«o^ 





















































































































Me 


(Ore) 

*1M®H4W?5 *11^ T*^» 44 3JTTJ n* l ^ ^14*1 +!'•&$ CGf£4 * r 7'^ r '4' , *TC< *fT5 ft*l» T*'^ 

44 to -^rc 4 ^415:4 <^i ufffc*ir* «n*fitew l 4 d ^\\ $ipn *Pwif 4 # ©*iwh sjftPNn cw, 

jjimcwetSb* f4*n <5r<ra «iite 7f^r? <<v?9 1 «fe W4ta« ^r, «im. 

4Mmf5 * , woit«r^ta <t c*w«i f$cw« «4ic<? i 4$ i 

*o.<* *JTg f*W "PH 

«fft4K»1 nr^f2 ^4 r fj4 ftfejj *11'*< cfrf f5TO *4IC4 I ftfcjJ «TTA<a M»‘ 'TO* 

T5OTC4 *4K4| n •H'fSl CTOWl 45 «Tte« ‘TO-W ftortfifa 4S, ^14^4 C*C4 Wg 

ft*Wi4?Jf 5TH TO$14 $RK4 Ifl^ ft* Wf? 

^TR# *TO1 Tfa^J 5Ui TO- *. ’NT4H54 f^fa 5. 

■-Ni4fe4ri yjntos=r* s5. ^fh sr4^4^4 *r»rtc« 

8. *rr^ w *n^55 TOi <?. 

*n«j f^rw^i totsws frq Pi^j *n^ 

ft* HfrEI *JM 44 $£ i >14*1 ^4®C44 <V*T 

*TM fRIirW 5TI « • 

b. ^T4#4 f^Tffa 

•‘fff^ *tf*r4^f TOf£4 fa*n* fiSPW PW «*F fe® io.sO : q f wfe* 

W TO i *1? f-W! fan TOC4 C?C8 *M 4TO 

^?3sJ 441 311 ?flWi ’fwRw 4TOft'4 ft&llf >\MPW ?l*Gc $11 i 4 <V^i WW C«rt 4l^« «!4f44C4 ®jS 
W ]*44 44 5T >JQ4£ *f £<«•?*££ 4* 4"*ir^ MPifolCtf 44 5111 



^NsQfcW ^4W 

, ®it4ftC44 *J^?1T 4fa, MW4, JHWW3 
sS4< 4 %^ mwi oa^?n^ 

*faeWT Wl ^!4f44 «C4 IJ51 444 

4CW4f& ‘•HP© ft® 4ftf 44 $f?nt I 

■^. wu^nr ^r4f<;4 

C3«s llffi, <fft, Mfcirf, 4%tll 

^^ : V4 Ifjy I ^14I4C4 

*«fift crosi 'xvyify*, 44i <ffft® 

<75^5 4?3* 5^ I AT?*- 51*141 *^5 r?^ ^1U 

^iftsr K^r- 5U 1 



■5r<C bo.8 1 ••H. P*1C*1 '51*'S4^ <^TU 

4T^CW (^TT» ^ ’TO , ®n4&4 

«ft ’jft 4 wtg: '’itn a«ife 4ci n 1 ) 


^1, O^T C4*<1 «TOT»r ifl? 7i**n4 , p?y 

Tmrt^ ^44 «r^4^r 4^.' ^ i ^r# 4 c^rft|5?n ^T4f44 <n4^ 

*rm?i ft? 3 i n^t^e «nft ^ ^ ^ 5u i *°nft^ ^*?rto?i 

^ 44 1 >H*i4fvM4 r ^4>i^ c^«1 ft» Mlfs» ^1« C4WIS NOt! CW1 I C4^I>f$ 

‘*il4f?54 4 V 5^ I Mft@r>l*l v T r ( r Jl^ 'vlUI ^25 *{IC4 I 







cw ort wrt*t tpirtla : 


• <tfa 

• ’SOT JPf 

• ^ £h*i?fl^ 

• !;£<**,*, < 
cwSS? qrtfa? 



Iws io.? : cw cw 
«pwt n-twft 


v k 4* c 1 ^'rf’W $99 ^ 
o«t c*Ht$ * 

Rwtftop foca 

Mtft Titfl '*^4 ^ <.%‘ I 

i. c$3$fBfcc4B ^ «ftg; 

#W»I 4lft4«K*ffa* '4* 

fj. 

JWW«« wwi*'! 

C*N <W51 

8. c*^^ctb *£* nr«T?< 

•?. faar fejfi cvnt *in& tnc^r tn^ 
^a '^p? fa *tT? 

•&. ^far t »>’“i^^ vrs <rc^ fa^ , k\^ 
ttec«a iweia «:« «phih^ i 



*JV^44J *T9 

4V&IW filC-n C^M £f??^ *5^ 

-rW <f*fa “fa \ 

^y[ «3fH7^T ?^77T TT^trj 


«t. c^tw^r *pr^wt : wrfto si ^fvfcwpw c#iwi 

a*4fw: ifa <3>fy 4- «1< <*TW V J$P1 V**l c f «J3$J« <*531 
5U i sflTT^ C- 1 ^ ^prf5 


TJt^HT ^ 5111 CC^J t>r<*fofi* ^9^3 <**•** 


tffo 3 ? f^i FeO.Cr 2 O t , 

FeW0 4 , sfr$*r, no. cbr? 


SKWR «n*l« 

Ssfi io.fe : CV^5 ^U* 


wr^fsfts l 


t. swmfa* : 'sufeuw S<T-T &r,< fefefr*; « m»^>> tranq «-*i»«if%w $*i^f 

yt«w 'si*?^c->s •?!%!•'* 3«M«aw n^K- •*& s« 1 8^'w dfa* face ^rf^wwi ms* <«t aa i tosms 
n«ft «m Mtjf^o*, v^-f*) «tf4frf4 3RSR sa caw, «m*jSf<w«s! W4f«<» w&Sa nm 
«tmw §T©fF^wi»i 's«rfe, 4*i ?«5i^ *{tw «*r3i>w caifeaia q^fi cai^t 

1500-2000T '9MVXW S«» <hi: aw <w*5 ?a •/*« aiwpi v)«ia’*. S^UfSftna «witt® yettft 
sa »4 1 a<Fif^ dw «im w sa 

AU), f 2NaOH A t 2NaA10, * 11,0 









r l 



cm ^<3 TOFT 


I $T& N5MVIWIJI ^5-? 


NaA10 2 4 2H 2 0 
2AKOH), _ 


-► AI(OH) 3 + NaOH 
Al,0, + 3H,0 


<f ^ ’3T^t7^ *ffo c Fa W ^1 I 

«#»!: ^%fs *i®tcketo era ^r v5m«n?n?] ^ @^<3 wi 3 a i 4?r 

w 'SU^B* ^ §*rm « *#33 ^?j 1 sferra «rr$?j *i <rm 

«wi$cs> ^iB*i^?gri 

CaC0 3 (pn *rm> --—► Cao + co 2 

A1 2 0 3 .2H 2 0 ftfnSft -^-► A1 2 0 3 + 2H : 0 

2Fe 2 0 3 .3H 2 0 (f^CTHt^fr)---► 2Fc20 3 + 6H 2 0 

*f. ^ BW atW : ^n*n?m *iiw!$b wr ^ 1 w w ^ $*if* %e® 

wtr^ foj\ wrosm wt ^ 1 cwr, ^rw, 

^ 1^5 #'^5 ^?J 1 

2ZnS (Bk*CS*5) + 30, 


2ZnO + 2SO 


2PbS (*ID • 30 

fc^rg ^to?i 

C^T : TO 


2PbO 4 2S0 


v£T^. *H^>< ^i*H *fF$ S < s 9 fFR‘ C^*)*T*f I 


■ w ^%nr 


■y^i ■gr Spr 

"^ns <rr ^jtst 
^nr 

trn^nr 

&V’ T & "5T 


U:i^ , .*s wut <rrrr >v*i<ri£\* tf 


\5r*en#T 





*m* <** nwa vr«fj simfa* flflwa w *j^i? ^ *n*#f 4tfc® vwfiin i v^ 

»xr^ ^r^rr 4«*i $u urcfito wcwr W*w ftcv-i dqiMirtfafoa *irg 

C^CWR^l I tfl 4109* ^ , ; l ^!5 T?if^71 *Ji3!'*»ri i TJVft- W{*? 1$ 411*11 ^T 4l4n' I O^C^ 3X '* Cm 4 JJT’^-tf 

'3141 <3 4 *IT-"< 'JT^r^lp i/}<ft vflt -N•*'!5.'^T4 4^PT5 ri 5t v ft?C*T <TFJ Tjy *0? ^11'^ 

<C* 1 I 4 r ^H 'M’^OSpW! ?W>3 5CU 4*^T '^f 5:V 4t$R ^C< I 

cw, 

M : O r + nC > 2M 1 nCO 

M : ° r + nCO > 2M + nC0 2 (*n= *^53 csrerci) 

(ftlR, 

2PbO(s) » C(s) -► 2Pb(s) 4 CU 2 (&) 

«fl 4?fitjf C4 41 ^'4^<34 *!facti *rr^ w *? ^r 5T 1 cor? *w4fe0453 ^itr f4@r r i5r^> ?ru , 

*mw *&& nfw $ft4$h m$-i 4^1 >pw ^ ^ w-i 44 ft ftstiFi tl&ini eng 4 ft*! mw 

ftwffl is^UtTS r^j?^: 

Pb 2 * -V 2e -► Pb(s) 

<! V*;W, *TOBH <1 filial, ISft4 <1 *& t T HJRWlf3|Gr 4<; CfrlfijUIV *1JJ[C4 4$ vi**fec® fc* W s*«Jf 3j» I 
4St$re >ifeu 'W*$® <f ^ *iv.« dKt <?*JC4 *rt^ «wm «r^ «f$<< f<cjvl M*tFi <.<* 15 : 

4531 *11 1 fa^TOIS ^Ife: M>0 (1 -> 2M n ’ ‘ n(J ? 

MX,, -►Nr ♦ 11X 

M ,rr + nc > M 

f'W'fte' =m : (FF5 4t 1>1>1W (MT4 *fte^ 0T5 T"PT I 

^■WH 

• 40*fo CTO 

• JpfSI ^tW 

• «nw 

• f wnw5OTinif55 

^35^5t 

, cto ■<? ds )<*«>$ f ^ic4 tn> sjc’s 4nc< «n 1 ^js •(Pi-'a^ic*'^ ^ cuc*< i« *01 
i'4^GW Pwtf& cyi; 4I3MIW» 

y. ^4u> 4lft <jQ Wtf! W 'T 0 ^^ ''.4;^’ mI ^ r ',4 1 

ftsPWOTr 4 ifej nun to wriS^nf^s ^45 ens wi-«np 5 ^ 4^ • 

8 . ' : ^if<nt5'af3 <?lf^ CTO 3J# VMtfS <^CfW Wjtw *!5I >-<]« ®a ^1 ^ <C-f <1 (71QB3C^S 

f<?n ^ 5 ?; v<? ^ ’ r J 4<31 



l^T5 





*RT<R 


<t. femfera wra i to*t TOrem c?tc* ot® to ^ to' 

SWITCH 4<rf& TO (CTO) 4WW TO I «rfc*TO*r ^ M (TO ^T TO ^$7 *-<? 

*rTR?T totjrt to i 


WIW : 

b. fta wftura ^i®?r cw$\ wtff> ’nftrc othcto toh nm to i 

C37TO S^W<1 I 

O. PPTT^T (TO ^ TOIfl 6HJ SIC*II«**51*I CTO-tfl C*fR* ^RT? 

8. TOm rfro^Kcro tototoj TOrairo^ftwrft*i 

<?. TOI3, '*ll<J<tH "*T IfeR** ftc?l '•ift^lfij <WW <1<T^I TO ‘ ? fT3<JT <JIC<1 *ff I C3TTO S'SW*! 

*07$ ^ ! 


T 5fH#7^ fqf^<1 ^!?R <3 -*liHI<JCH<l *l%<! fa'&l <K*I *71^) ^ TOC'A *tTO ^T R*rW*T SlttlteH ^.C<1 ! 

c^a *t%*t# ^r twto <*nro i ftft a qrgflcnT ^ ^i?i 
ft* T*TR %n?Ft «IW ^ n I CTO, Au, Ag « Pt I 4 SRT afWftsift* TOT CW « <JTO 
<Pw>!*n <i<3^!<1 ^WI^I CTORT (?mRT *TT$ TO ftfe *, C^pTOT W*l$vb TO^tTO \5tTOBf«t TOT 
*1$ TfJ TOT TO I (TOR, TO I iflTO TOR W#5 TOF TOTO ^ 'SWIG'S ^ TOt?T TOR 

R^ilste $c$) toi?t ^t vfi>iiiiii ^’tf'SRi''!) i 


Cu,S(s) 


>) + 0,(g) 


ftiTOTfS 4WR5 W1 I (TOR, 

2Cu,S(s) (WCTOI®) 4- 30,(g) 


W!?R T#M WfgTO 
3&HJlC^ ?R'b7lfl c t TOT 

Cu,S 4- 2CiuO 


2Cu 4 SO, 


2Cu,0 + 2SO, 


»?r fiiGfrsii <pc<i <Mifi '^s* <pc<i i •a^’ 


6Cu + SO, 


<r^?r wm^s ^ ^ «wu$c® i 

2NiS(s) + 30 : -► 2NiO(s) 3- 2SO : 


CTOf 5 <7^=11 


2ZnO(s) + C-► 2Zn 4- CO, ; Fe,0, 4 3CO-► 2Fe 4 3CO, 

* i( J X 

cmi t c^rt <T5 ^pf t*tR c^ro T^rnr ^r ’tf?tei<T to ^»rr^ i a ot ftwron 11 2 , Fe ^ ai 

^to^to^ii 

W0 3 (g) 4- 3H 2 (g)-► W(s) 4- 3H 2 0(g) 

^Sffw >lf^<l ^T^fSJ^R 5 ^!4fRl?I ^tf^Tvb cKC^T?! <Ki1 <fT5 "TO ^?T I CW, Al, Na I 


f?T5 <PCf1 ^ WT I 
>-► 2Fe 4 3CO, 









s. 

wx w , * r 3fs ^ MHervi xr& ^ <??re &?$ nx <? 

CQW ^ 5U i @15 ^IMVaTE <8WV<j f^WTST? 5^ <fPy ^ 5T *6^ ipS, 

sjf^erwa *!« s« 301 *rr^vn <*« i *m*-*w «tf*re nrjcs q^jjo w ^ i '^^'f *iwi <?r 
«frys?r -n$c<*5 *n*g ,fi jw ^?n ijru • <3 ^cm • 

vjf^yt^?^ tffcf® <1 s- fl 1 <£lfa& *:< r <‘*^ ^r^Vl>/f PjsJ .>53153 *Wf 5tf«3 *1 < 114 : 

*Fii3 *f^RpT*F 43T£ '^•ii *3^ r <f - ^I' iJK', £3JW 4?f 5T I £ W»4. 

CaO • SiO,-► CaSi0 3 

*lfw 4'.^UTC faftw 

MnO + SiQj -► MnSi0 3 

wfti «ifwvr «*iPif$4 W*w; 

FeO(s) 4- SiO, » FeSi0 3 

Mfcjum v.*i msr w*f r r^ ! *<?*n^n -Hr—I 

5T 1 ctot, Mfgfiru ^rg ?fmht ^ ^nj 98% r3*ro W , _ W 

51 , i uf$*4%SKM 99 9% ww ^r *nem " P f 

' 3 JTU i 1t rf^P <'45 IS 4ft; fll>tl<|f«i4 f^QfrW - JJ* - - - 

4*1 511 I *fry«1 4*ffQM C^5l MM. tc® 4« ®5B>W 1 “ T CuSO^W.. - 

tncr'WJ iD<K ftf*| <*vf!«5J <44fi} MIWI mm wtw ^5~7^' 

Tfl^f ^,5 44? 5U 4MT4 Pj<-t *? wifapSTsw 

*fl^53T wn? ^ <t PTftW ^??jt Pjf5 Cv u MlCMI 5^ i AT ^T<5. M^t5 

t7'*Ml QnW 5i r Rj6?I^1 MI , W MTC® 5H 

Cr* * 2e -►Cu(s) 

r <“^M m^^pyn ijt Tii^^ '^y*-u mt^ r$ ^*ji 5ij i \i5 **’■&$ ktti mtu i*ii^> u 

•£ -I" 9 ?JM1 MT^ 1JT ^;| 5ij | v«]5 Mfdlilfc MCIIISfH 5U 

*rr^ ^r*H WMi:w f M^ursi, 4iWP^«TN, ^ifeursi f KiW«#in»; a?r ^«jftfnii^ irr^ r^i 


R**FT%^W : 

^. (pf$m 4*m? soi °C i ^fenrsj 40-42% «a^ c$w$s 58- 

6 OV 0 ^r^t?; mii: 600 °C 1 ^3^ %;<f>^r-« ^rffennj *rr^ ffo im^s 

1 ^ ^f#7T /^i ^.f^J ^ 50^n- 










S7THH 





fiW-t WS JFsPTT vlT®i|[*) * «?sl»)0'n!'JI Mu *fT^ i£|5?3I 5^J K? sjf 

fif^ni ©^ww-si^s w i 


S. wiffifl-flim««t?tssa 2050°C i '•V'-'T'^n; «wf3® ta<s 9!Otm$Na } AIF 6 fiwlc-ts 
800-1000 °C iaa >57(71 «rr$ ft* 

^>Wsyftl 5Bf! (S a ’'fft Kir«pW <J5T^ tti ^:- 

• fts|*ncHS *SH> 

• fV.-l ®©» *!r* 45R3 ’ 4 * «M ft i 1 ? 

• fijsM 'tfaw't i 

■•,. -y' a ft* wc*a 'i^iw Mtw Mftc«x*'si 

•51 vfe 4 [»af5W& s^]«« vfsMi'c-'rf 

^Iffi ^7551 •?£ i Wt fllvlWW 4W Jl? 

''l.'il-n/ 1 ,-? ’S'fH J '■*",4 

C'SXS »wt»w V(W p 

e. ffeuf6*w ^rfi^Rt^piTiSf^ame i 

g%c* 3R^e 3iiro wan e ^ift* 

*13!OT ft* I [ftcW'T <M«: '«1?ff!Wfl 
Wen %»« ©i? fl«r$© 'Mi: 

■arr?^, ftftjjw ftftpfi °5 ftftp? at wiws m ^ <ttigt 11 

a. rfftpi ift* 'HRffsft «w •)’'*, ft* wc*w 5T85B ftftm $ftw t*H *w i wm 'S««is 

t-.y.'* vs«ii «?»irc»JM«: wh >m i 


C*IWB Wfa-f 
cw, 


*r* r 7 *-<**}»; *r 


*1CTH 


cyrf^urv 



T^i HC*W TTORt 

s^n 

' -pT< IK'S 



ft^Cjrs 7nS 



•jrmwi^i- ZnCOj 



<tnpr-n PbS 



PejQ, 



CVriSSt* Fe-Oi 




Fe : 0,.3II;0 



«rffari$? CuFcSj 



Wl^TTT^ ClV-S 



'W^AbOUHrO 



*TTOW *rfH NaCI 



pmwsraCO, 

























lo.v f^^iRvs «n$ 

m^caf^n & w^nn^n,^ ^ wnft foto ws i 

>f\sy\j>|<] ^Rb^lC>l fsf^^ 5000 C^C? 5 3000 v 1<fe ^*I<J <p|cnC<^ 'Al!i <p ^TT ^?J I ^f|?T ?T \&l*ll «4<ti| f??t<J 

^n to «?$?# c?Pr ?*tto ‘m *n i ^nc?i?T Tn^imi *#^r «im fifr tos? ^wm 

?*tto *rm i 4$ fsm t?t %r ^trs^itt ^r i « «to? to? ©**g ^im 

i 3000 otup i ooo wo* < 31 $ i 

nfe i? 4?*!to w «n$ ^rw wr ^?n «n$ wm <n^> ^rw c?Pr 

TO51? to?# I <7T5R, TO? OT5T **?!$ +\4t*to tot Wtf to I ^to* ?*$ TRW toft? 1?t?tHI 

Wl ?1? I C^TE? PSWfl S*fC?lPtel '^C*i<P C?Pf I <-3 ^1^1 C^TEH? Tftrsf f*Ht?«1 <3 <3*tf?iTR 

fsiPfC? i lmt>lf<lD r i 5"1k> PW) ‘ 5 tTQ?TT ?1? I ftc^ P5t«T5l < J i ii5*ii GSPlfiEIR •‘iRiof 

?ton??oi ?^fr$to?i?^3 3?n to? 

cGt?OT TfcW ?fvj? ^TOT? 'Q ?J?$j? WT ^(311- 

\iHM*i S ?R# ?J?3j? 


?TJ ^R? 5 ? 


f^T 

cm 99% 

1% 

f^T) 

cnr?r 14% 

cmfam 18% 

Uuw 8% 

fri^T (^l 7 !) 

65% 
fe? 1 35% 

M (C3T2?) 

^n? 90% 
ft? 10% 

_- _L 

^«i*nir»H 

^n*of#raT? 95% 
*p v n? 4% 

SRffiMftin?, 
?jmrfw‘s 
c^r 1% 


24 mri& ioo% 

21 ?mraB ; 87J%?^ 

12.5% ^ 

WP ?T5 

22 4*JTC?rS; 

91.67% 

8.33% 

■^T? ^TOf ?T5 


st'TOT, ?3R*t. «TRT. TJT? $VWlfa 


£'®f<K'® «JJ«l$'-s T? 


*n^ « «m « w=t 

«rfp i srcr w *iwm Tqfe *i®m r^t i c^n <t$ «n$ ^?r nfawcia c<rsH- 

«iffl«H o ^^?tpirat^pfemr^ra^i >at ^5i?r w »n^ Jifesy^M S’m i 







7WSW 7T351T qi'JpTO. %*: VT ^ ( ^ Pf q») ?fMT*! <1 'tun® I fojfpR <33^ faw 

^ tot '^nr' ^Wt, 43 i w? 7 ^ wi frsfe i tr f^vK irx « 
Msnfw (Ctf*i> <1 wfw-iifaew ^tt cto^i f^R^ifa* ts? ^ <wi wr *tai <?*fs 
V=VtfT5 *»I<sH ^1% I 4lffc 4^ *8^13 ^*1T3 *W I 43 ■®Tf3C3? , i3 I^J? ^csi i ^w 

(II) 43^(ID fwr [CuCO v Cu<OH) 2 ] • ^ 4RS5 

53 i 'iT^ <jew 4f^5 w , *f»wr*fl) ^i?r **113 *» is qgw ya j\^ r 

'Ttfryz ^x ♦nr i (Au) * tPft-w (Pt f=ro v i ^ ^n 

*t\ 

C*T15t <1 K:<n f*|p|sf aft 43 $*3 <1 >%! «n» i tfsM fifcKflfl 4v 43CT* W3tl tftfrW 

«wt <?w <i f3$c*w Ma ^firwr nf% <*3 ^ sm > fafaiw ’iirtftw &*ii* «>* «i 
*j%t spyri tiy77> 3^3 wjs ^ i 4ffl yra *n£ wmn (III) fFe 2 0 3 nH 2 0)i *r 

i^fiPI vfilbl 33T3 W^v ♦rfa ^ *' *'1? ,r ‘ *3^1^ 873P5R 1 43 4*T^ v “<*^ v mQ '?• VJT^ "51 Wi 3f>l 3^ *3 i 

•rttf&1 

} * S 8 


C tJ, AW '•’-fl^tf)' 

SHtg CaCU 

(«nfag «af%w^ WTWC 8 ?* ?R *rfa IS) 

f *fi ^O.^o I cot:*lW 3#1W ^‘J! n#*f 

• b'?3^ c^‘ r 5^< d<; b <yfC4 g '^5 s’ ftflH vri I 

• c>^R@^jcw^ fSai?i nnu i ^ i 

• vrwi cMtibSw 'iUw ifijp© ffScs Mtfe vMa i ' w «t vfo* vow cm «i ots 

^r*fr?f cf’psj 4<c*t n? i 

-a«c<c^?1^^?nw <a^ ^ i« «« <w -fs i 

[ ft.Q. jf^M ttf^URM C»1Wfl ms «WWWflJiR ^ffll 9B i MW ’W^v, iyf^» f5((S« 

$*m iw<f <3 ffc*y>i’?r lymm « jiw $&mjfcgffo m ??j 







GHHH 




• C^W «?H MWjfaiTT i#K t)f%8JW ^ST WV *t#N*TsJ 

V<C<VC-a f«%C5 <?1<<?fj*^l <5i*tt! <WS 


io.s. *1$ 

'jfir^ps *#f& «’%<? »n*i7fa vfaat-t f5#©1 -r^*< <?« «imi «fa<? 'Wtf jjw <mi -f* 1 ^«an 
nHfS *rt«w mui^ «p?^j «w, w?to i via *irj> arista «fso® «iwo»! « ’jSSte* «iifin» < w»n'5jj 
wrr^t 1 20-1 SO ws c*a *a arcs i sjwttt v * v jt; >t* wi^i <m<?i«! < 5 ft-i*« 'twirl area i 
'>j!y?l *rr^S -“ifawist 1 *! 5 TSWW vr*TS 1 >2C® 'W? « TJWlft 3T«5 51; 1 

qj w f * #lW ^ W rrai^ifis gror% ans 5% ^ x*rfgv<i ^reftf^nj *rr^ ?a 

arc 1 w^5 i raT®tfSlfasrci, 'TOH, ws, fww, oro fra# srjt sa ■ ^far^ 

cafe a^rrcaa 21% 1 Itotura aray? 'srrr^iifairTOsr 6% 1 

^rm, sjwa fN, si^ra 9^ «nf^n, f^fe*} a 5 * w, 'iRftr-t *nf^a 'wt otj& *f?5 'pwarcr^t 
•mi arm ^a*r wr^rf-ta 5 ji««$ 'sji'if^rcw *r^ f*$i mw 1 a^wi '{•nifew •»« *ji»fv%i*) 

*JT^ n^lfT 3Tv3 1 


<«fr «^ram, wm « fare c«wa ftw* 'fl«iwg c*r <w 

^^■wfiniwww «iw«h* vsn « 1 '**& <wi ^Hflfihrerifcw ^ *c«i 



^o.^o 

in?] wpo/qe rrain 
m* 4tfcra <*m, =ifaw f*Pw, 

*W«TOPHI *iM» i- r J<; *T»PHCsW *if^Br *MWHI 

- ^ MHft? ^<t*m mry c<T*i Rnm 

nmm w wwz i ^frw 

TH Rww ^rwrs^ ^sr wr i 

^ ^lVi<^l5J : 

ir^feT^ ^ ^ti: win ^7T ^3^ c*i^ 
^ 5T i 7TT®W^?J 
l ^ C 6 ^ 

y ^ 5T I ^<^3^ rew> ^>1 

I8frr w%< 3 r»f *rr<r ^i 

119°C W» ^r?J 7H~trrf *1^ 1 

I ^‘ ^rsr 5 ! ^ i 

?sTr*f?r ^ «rt^5 s^if5 

wttt i (Fsk' 641 ^ ^7 5T i 


7TW?1, tJH 


I JfH W-^C^ W*>W ^jWWH 









'Wt 


cifr\ i %m *\ frws w#iin 4"^ ^rrrra c^rre teg ^ wr ^ l 

<rrafr vwraBfc, *mmp t, fep^nt., sfws ^i%nm^ ft&g 

teg ^TWm ^r i 

OTt : ^Ti^PflTM -toi-tlb 5 ]^5' ? ff C#t fttF I 

’FlTffl W&mt® ^T$5^ CTft I #4^ tlOT C'^lW'CT : lh<fl?J 'Wl'^S 

40?TT WI 


S(s) 


+ 


0 2 (g) 


SO,(g) 


iWfM 'mm ^ 5 mt^s «Ijpt i ^mra ^ ^wr 3 cif6)Pl«N cm 

^Siwm c^tMr 7 ! | *nf%f 7ft?3j ^ ssi r 45 ^f^SfiPr 4^5 ®v*fj["4C3 I 


so 2 (g) ± 11,00) 


■* H 2 S0 3 (aq) 


f*3n 

5.tf%_ 


>iHJW T 
5S.*% 


4? 5|j|7f 4 7 TF ^Ptifl '4|*iV<©il | 45 <44f5 tt^TR ^T?r ^14 *14^ I ^IhTO Wi Wsi’ 

dfW i ^ twm ^ ^rrf^tftsF 4^ few i must 45 ^5 *h*f fgprre, %$? 

fe^ ^ <att*r i ffaiw wra^ I ffar^r ^r5m 

f«^if®r® w ^rpm wR waRe (SO,) ^n*j^ra w <^rc% 4% ttcre* ^lwftSsR 4^s (H,S0 3 ) 
4^45 ^r I 

*t 4^5: 

1^504 4^5 W 7 ! iPRftsF 13^5? 3IW ^Ot*J c^f*t* 4?T21IW 
*3 <\ 4 ^* ^r i i4^f5 4^rs ’Q 

434^ £ famrre? 

fe 7 ^ fa* hi w ^ i 4% ^ RiPiy *i 

5*r 44^1^4 4% 5^4*1 •! wr ^ I 4^ fHi*M "Pfw 

■Q^F ^44R RT&rErR Rt-ics ^WlfJ W ^T | 

Ifer io.b^ : 4>tw 

mi^f 4 %?^t w ^r^fl ^ 400-450°C 

4f5*PJTT^TRiferni c r J"?N^fliR'» ^[fg('fit's ^ifTT 

^RviJ "4W I 

440-5 OO^C. Pt/V20 5 

2S0 2 (g) 4 0 2 (g)-2S0 3 (g), AH ~ -198 kJ 




r- ^ 

»b.o% 


^m?i 

nrr ^ 

8,o% ^.o% 

/" 


7PTT#PT- 

im 

•^5.0% 


’I’B 

, -rp^ 

4^-/ *bio% 

5a.o% 














































































aft So*£?t Rfinll I ^TT “llc'sPisi <n<j^)<i ^sjsi atR&3l3 MNiHftJITr SO, a?l mRhM^P*J ^ 3TMBT I 
fafoiiilt wnsm^t i TfSTm. afena wnron ^ ®<mw c#t ^ i Mm mMim 
flfam sife «ro* i amM 450 °c '■swn«tj*i moron i a moromr MistM-* nfiRto so, 

33Ti ftfenfte <im csw ®m fm* MljJ mwtt ^mi a®mr at ftfew ®tmi flfenft 

■?teif<i^> m, men 7 R 5 tfi'» mi ^ i ac® stra 96% mptf!?! ®it Merits ® ^r-ac^'i >it°i-<fi<i at mmiS.c® Mfl 6 !® 

■5511 Pi&tiIh ’S's'I'tW1 flfeR? Mric* W'S mn I at® Will M^S Mt% MR17I 55 1 

mtoiti fiit '^rtrs?i mum «nf^ cmm mi ^itt mimRi*SB<p aiM® 531 fos a crc1 mmmit ^t*it 
m?«i*pm at 'siflit* <i®icm<i ^juicm w ^ aftw>«i mm ^ ms, mi 

wiMms < pI5'i 1 

S0 3 (g) + H 2 0(1) -► H : SO,(l) 

^5lt SO, C4 5 98% H,S0 4 a cron w *pirnH (fuming) MIMESIS* afe mT 5711 *pmrsiTM 
>il«iW3l<i<p Ao<p «Pij)l4 4=11 m?t 1 yftimit* »tlfo?r MWfsift® ms awfenii'o Mg.mTM?i 1 

H ; S0 4 (1) + SO,(g) -► H 2 S ; 0 7 (1) 

'apHIOI 

tikiR^rs aiM® mm ?w 5 wm mmi< 7n mmm M^nt® 

fsi«r%?I I 3il«Tf*pSfii<P afMt® MlfM (TIM mtM 35M mi ^ M*t?i s Rc^iRi® 

^?! I i9 ^MI SRM® MT51tMl M3«;1?[ ’list's c<i>(i>t?J C'flblO J li ff lf<l > 5ffl3 1 af^ 

(TIM m?! mi ^ I MTjmH MJS CWt MMM 3t?J (MtM afM® (TWItMl M*M 
MW05"5?I aR*. ihbl ^(.M "I'iH la CMM <wl ^ I a Pi® MkflC® iw»l ’llPffl 

tMM MtMtM Mia mr ’ifH ^ i 

H ; s 2 0 7 (l)+ H.Od) - “ 2H ; S0 4 (I) 

>il»if>Sf<i4i at^fS; 4 m®, ^i?rs <3 ftww <rtMi7)ft4> iltam'iTt m*t cmti i 

< piet : 

• u>nSfDSc,<q 2-3 ml. gc*ifl Mlf*T fMI?I ■K3 < p C^ltT MfaRhSfsW 4^1® CMM ^?T i 

olcnioic.^ , ac<W c t W I ' i l(a<i'0(.'i<i M5I?l c f ^MflT M^MT RGmiID C®M I 

• ci>>5fDSw i^iiivi «H«l®it'® KJ to <ac® msctms c^fa mm 4m® 

(TIM ^ I '5l(, < ntol(.3 ‘ ? I<fc<!‘ = »» c T ^ I MI?I c t aiMIIt i3M^ M^MI HHMIlf^ C®T*t I 

• >safi> cWI^Sm ®t m® igf5r ic^HjjO ,,) ftw c^ia mm MWfoSQ* 4^i® <tim 

3MII «IWI«IM •»aw? £ t ^ I Wl Mim W W! f4@»?liro OTSf I at *t#Mp# 

^,C<I I 

• ®*rca?r fi-ifD** c^h^c® afws<i cmh *rsf (4 m®, bw « R^t-M awr ^ 

^TNTT W I 

• <mt<i w^sitt Ftrfe (fes: ^n?r 

^ %*w i 


*rm*4 

cnl’t c«rc^ <w* 

<W<1 'ol 

c*n^ c t to 











i. '.■‘'•fa'Tia «j?js 




5R5 




1539 

2887 

7.86 

*1. -219 

183 

.002 

-113 

45 

0.79 

*. 117 

444 

1.96 


^ <3 'S 1 ^«tr^T^ 1 8?T T ft« 

>a w f»w3T tfsttis «-pf^i?*i ->/-^ i 't!?ii -flvi«« ■J'V'j oj t>l*fS c>6f5'S« Mi# c'tisls ~i««? 
ia^f f^ijs fSji«fiitl qw«;t f*m i 



* . »h *«ra>a ! stfstet *rs« ? 

Jf.fW *(. ftfSlli 

*1. x). pgtf 

■’J. f%%?5 CT f^T?. ^ ^st *jtc- 

i. VfrfM *!sM flt-C «T-i|^ 

ii. «w-i wr« fite»«w «w«f vri%, 

iii. « oiw? vf&>i *;« •? 

i « ii *. ii « iii 

«t. i« iii x;. i. ii« iii 


*>. ^"*W 51C4tm> f 

*?. 18 ^51 7 3H’ 


’t. 22 <?iior 5 


«f. 21 ^rr?3ff; 
•<i. 24 







a. c^ffera vn^STfl'? <aPt@ ctw $sra tor «nPi®- 

i. <S* Wt Wlfap 

ii. 

ili. rff^ 

ft?sa c*w^ ;#■?? 

*. i n. i«ii 

M. ii«iii *i. i, ii«iii 

>Vt. SO, c<? 9 x% -afi^R O'fr^t <j?a otw *rww*rcr»:- w st . ^5=1 

i. 5Tn?j *h ^rr»it ^ ^3 

ii. ®llf*( Wn?t ¥^55 1? 5T 0 t 4«1 

iii. 

5lf 

<f. i »i. i«ii 

*. ii«iii v. i,ii«iii 

:. «hi«iw$pw wwaw 3 ZnO c*fSws -$m f&cP faw fa* *••* *11**1 «wi «i 

^^OTC-ls? siWOT «TCSgi 1>H «< «J 


fasrmt?®« 1<rT5 ^ 

«?<:■«) fatj-f 

*. ^jl»HWi>.is) tVi*j i 

’'l. T !mw *?jN3l I 

•<. ^*3* sK*fyi l<&iii1T; ?jrNf7 ^ i 








fag -3jf^?i *rfy ^ w c*t»r i ^wr 

*mI$j*iRh C^f^ 5 Yffi R)^ 9 P*J%^5 iffi* T“R <^WH I 

*lfW <PlC<P Wf? 


*f. *'7[^T *jfae$ •W" '3TNTT ^PfT I 

9t. ftShr ftwfatH m ^frwjj<i si^fe ^mt ^ i 

*J. 1*rc^?l ^sifT'T f^T?f I 



WittfPt wff/gwr ?s*i r?^ <&m %3ra i 

sfS^fsi cw ^<%> tsra cswt fac-r* ^i f^i ca«>!f5 *4^ 'v-c i ^nt:^ Mnc^w >fi^ mw 

TOl i ^twroWsJ >3 ‘y^v *tJ1?1 Serftespi WltsJ $'%' 9 l?M] MftvM *«f<7*.i Y' « 

MN?t 200 ftfalH <1 'StaftOI ^<f *1 *Jlfi>sJ fob <? 4 W ^ < 5 M ^ &W Wll, tltffo* ^ *fPf* CWI 
MfsWVJ «J <C#1 s£*;c^4 £‘<Jt*U $t*Ttft <** tt’ i <vVU qrT*ffft f<w^„ aWtsfa^ >fls\ fH<3» 

$u i > r ’^r<f^r*' >a$j $*1?; 

1 <3^r> Hiii 4 If v *. 1 -j' r, ^ < ? , 5f j *i7i? ^ 301 igm * 



^v&l «t$ mc«>aB siwj ?4«TPiffion ctffPKB 4&3$fihn *uen 


*a$ <TOH *16 otre «nswt- 

(b) 3?'*<3l - tl ^!*ilfa*3 *TTW <{WJI ^Ij3< | 

(*) W5^ C$W3 ft«W f5OT WJ1 *fl?5MT1W l 

($) <‘<3^153 <3fl3JT 3lri< i 

(s) *fWt« wot ; ??J75 3r?^ 1 

($) 7P*J^ « T^WJSP S^T^rfe; r$ f^J f&TJT * *i< WJT 4?fc ^ *^r»sq 


(fc) FF$ ** ^ t^%3 53PTrcf^9 I^TIT 45J <’<•$!£ 4<? y 3T?J«3 I 

(n) 3fe3?*ra ^ m^FWOTi ^2Pf *®fts^' 

(v) *iim, oidStfvnjw q<k wit < <rcs<: 7jfw-«Pj^*rt * <wtes c*M»i wit *aro *«< i 

(*) $r$o&w4=* <ytc4 wrw**t, >«Tt»iffe5t^ « tn <c*v*i <wit «wcs mi?3^ i 

(bo) wnpwa*. 'S <:«r^ tflf^OSs: <WHJ Wit «?? 3 ^ MW I 

(bb) Mffep?fa ®MU *|W» lecsp^t^pr^ ^’«p «?aO?>^ls’< I 


(bn) 


( y*j) sf' ! ^f“n ^wrT«^j <^-<$!^ i 












































^ ° , * o*. 
° ° • - 


bb.b <ft<l*lj ^rPTT^T 

-Wit, cw ft tflffc* VflR ^<K] y»ir^-« &f3SF1 1 tJT(Mr>^l4 *\ry\ @%t ft > 3 fvf> 

t>rfai ^N^lf&s fa© b vi vojj i 4 v «? s « Y'i ®fibi ft MlfiteiCM, '3viV; fa/arfa'.- *** «t»; 

*«i « <v*NHisj '5f4h ^ mftwft 

ft ^ 313 fa© Figftffa fa**V?*3 HJS F 3J3 r *~~ - -y r^Z ' Z -:- 

©is tv ft Ft© ^ ^ ^ 

ft vtfr©>5 5© ^r*2 T^\« * 0 * ° Ws^ : Y 

ywtfoc* vi?vt i $fvws *nf5si fa© sea ^(Ti 

371 «5fQ VT^iW ." s<''\> 

Xi^n *finjrc w\ 3f cv?g!%n^ v^rr 57 i vfa<y*H ->>^ 

vf^TI MPWI COT < CV^WITT-B ^35 ’ttpfft - c _ w «» _. _ __,-_ 

im bb.b * ^ *TE© PNi*!] ^fW!m 

'■iWMw 57 in ^tjTF i^s: ■•'Hlffita? i 

; : miu >w»i awfaj »j»i ©e(mR 41 4- r- 4:4- dfc! i <H’^. c^f*nim 

4 > 6 t , frwftw flr»4C*I <r«^Vj „ „ 

, W n«fi ,4ft: *nf*4i Me ** r5 ^ ™ ** 

: 53 I 4*jpil& ^fWlfa 5PH $7 ^ It C^Cfctfa^rV V^T $"^Ci 3'<?’4^3 fa*!H, 4©5 5T3rC5^9r^ *$^t 

w? ^ J y ^jca ra ** ^ <*r^, 5^Ti e v&zvfptk dfru 

C*l*m ^ t 

___ vt^? (S0%)i «a^gw 

«rc« $«v (7 %j, cvidv (6%), ft@c&v ft (4%), cvvc5v (.^%) f<?« wiw?^ cq v^s 


%r ^ ^ ^w»a rjfwr^ 


C4v? yarti^jpna w 
c^w[|pyn c?t^n $wito ^ ? 


VTftm 9tjT^ 99.99% %Ri 

^V»t%VIft^I Wi 


C 4 0 2 - 

c+^o, — 

C II 4 t 20,- 
ZCnH*, -*■ 70, 


CO, t V5M 

X 

CO + w 

> C0 2 ♦ 2H.O * W 
—w 4C0^ 6 HhO -f tv 


’i^lf^ ri'C'S' 9fl^ 


<jWfV ft 'ftf^COrCViJ M5W 
B'W ft *!% TOF 715 • i< 
*lf^^K C7-I7s 

'SW^ft*, 5IT73 flff^?*l 
bWC®, ^tfCT, 

^tc« utroTs^ ftfan 
*<r<5w ^?r 571 




CO^'smT 

SJtm^IMH 








fv"N 



•"■p? 



^ bb.b: ^<*U 'y8Tlf^: Cft>-> t ft V*!M | 


<Coal TM lfyy\ ^HPi r^C^W 57 i «rrw f^sfT 5ft7fi5 

vri v:ti c*V4 (( oke) i 









*PTT?R 


c &>t (Crude Oil) c*fcStfoTO’ (ot*t 

(TTRt) ^T5 <3 TOTRJ ft?? ^ C^fafa 

I ^H0C*ilRr5 cOTC-tf- ©TOTI% <W!<J W^\ 

t£RT ’STSTO? ’ST^pR? *TfOT <pR? TO ^ I 

4 *i15hitc<p 'ffinprm (Refining) toi ^wiwc'T 
ylsTOa &*i$hiGiw> cot *rfoc*tm to ~s$\ 

ClcSlftiilc-J Pi*hW Mfoj| 1 3 HMc # 'W ^nj*ilv^ fejj fejj 

'$$ I © 9 fsT %fe ~3?C3 COT ^focHITO^TO 

<fr#fs *rec*T<j to *\fmw c^fcSrPro 

c^rcgm <*tTOTpH), «, CTOtfOT, %CW COT, 
^%^f5°vCOT <3 fijgfoT I 

ii.o c*idJiPmic»m wlir «mw 


P, «TTPr < l J»G> 


rrsjm, luO'JCL a 


^ <n T c j nf*w 


El ilTOrC_- 


WW^CTl(*3'® 



c*caif*w 



>j\ * 1 *fc 5^*1 05* 


] C_f*nfa05* 

ffesr stcPrpto 



c*fc£iPujw ^r cotc^? 400 °C otttort to ^tot toc^j H-para fro toh 

TOC^ ^qic*w OTfTOT ^STOT CTO? tfcSlPuTOd Plfe'f ^*1 TO I ^ OTIC^ ^JOT 
20 °C otttob fro c*!£EaiPrcrrc^r c*j w *t7t^r to^ri ?to? to to c’fc&fpRrpr sjtpt i c*nSaipRTO 
*rsro 2 OTt c^rdaiTOR TO ^i 4 l ctop 4 TO to? i *j<p^ 4 

TOFJ? ^Rp^- ^p- TO C^TTT ^5 T I TOjTC^ 4<T3? TOTt 1 ^ <9 WlOT SfRfr TO LPCi TOTO 
<piw ^ 37RJW^ter ott ^totc^t <j»<;3Js wt i 

w ottc^ 21 -70 °C toto <ro? <y*i#fs> ^0 c*rtiai*T (TOTtiro to i c^iftro 

5 OTt c^rcSm *ro? 1 4 Titc$raTO? 5 10 TO ^ot to? i c^rcgrferc^ **to? 

C’T^n t%C^ (tfltw® TO, v|ftWkl<1>0 <JrWlfH TO5H w 1 

^*r OTTC^l 71-120 °C WfWWI CTO? «pr#t^5^TO? TO^-Tf I C^lferTC^ *TOT?^t 10 OTt 
TO5JT TO? I 4 7 CTO? 1 4 *^3 ^0T TO? I C^ti^TO^ ^?TO? fPTff^ <3 

C*lcBlt^Pw»n flf l T*fW ^PTRff^? (7rM <3 <I\<J4*I^ 2f^ ric'S <s<34^ts4 4^11 I 


TO*fOT^T 


HTC^T “1 v© <P<q t I 0 OTt 
^^?TO? <3 



fas : Rimm 'zr4i t HK'T$ 







•flwiicaw 121-170 °C mron'w*! cw c*miPw wti cat&few *t^n<n 13 

'sw cwiPh «nw i *9 wh Jifei-wfe 11 cw 16 ”i^5 wtt «riOT | wu5iPiait»M 
C^Ta liliK'M < Pfil I 

171-270 °C ’smrat'snwcst^s 'jsf^s 'snwfew cotw i caoiifeiitsr -woti 20 oti few 
cot <w i « wra *fejr«Nfe 16 cw 20 a^fer wn «ntas i orcSifeji™ ^riot few 

OTt ^C'M >a<R Stl^lCfirsI ^tMIR R(. J tC<i <l)<i^lfl OTT "5?! I 

271-340 °C «mrat cw 5 catSTfera ^ sr*, cot « fpnR cot i w 

» 5 st#f 5 'srtc^p qfe'fe cot atai *a *rcc*t<i *fer<pfe 20 cw 35 afe astfa wit «ntOT 
c*r®fedPBt >s$ 'srw tffea ffeanOT feta ww ott 5311 >at: OTrarai crbot 

cadalfellOlil am aRW tjOTlft COT WTI C^lfetlWfl «9t aRW* WICW fFIlfa WT aifet 
■'^I'liPi Rtw aiasja a 5 ?rt'??i 1 

340 °C OTmcmr ^ aw aa ^*iot R$fe ata i cmcEiPbio ‘I^oti 50 oti cot 

« Rj|ffe atta* 1 t^ffe aram ^fesrafer astfa wrt 70 cata* caR aitas 1 cat&fena cata? ars 
RJft'i < 1 W t S'sRt'o •qj<Ria WT aa I 

affenta 'W few«r!fRHi ca aa=r ^fefea <i<w caRa oti$ «a$ c'nSifeiin cata* 

RR 3 afea a? 35 <p?n ^ 1 

afewferai: »j;^ astfa « ^feiteina ta afas 1 *are astfa 9 afettw aata# a*ata wf*i 
attas 1 afewifeipca WiaaSTta (C x H y ) few CW aa i c*rsr=T; feaa (CH 4 ), ttaa (C-,H 6 ), 
tRa (C 2 H 4 ), ■'ifepiwwii (C 6 H 12 ), taiRii (C 6 H 6 ) 1 

i. C#tfeW 

afestanfeasaaras^waOTiasn-sai aar.- ^uifefDa 1 « ^ttaofes aferafe 1 

afe « afeit&c-w wra afe ^ Rot, ^ Rot 9 RotRR# catw ’smfeffe 
fecsra 5 !^? WTI >3^ cfe 5 ! <pmi- <pl^ a i OT, R-OTR Ri-OTOT sITC^ W *nlcfllc^f5<|3 

?apt#i w sit i *i5«jI<w4h 1 <ptT- ^ Rot i>i5cfeWl4H a w Rot 1 

Rw^a OTs ; ffet '5fetafergw s w fe®! s ^ Rot « , ®mcarwfe ^Rc^K-rR feta 
OTI 


n 2 c. 

J>h 2 

CH 3 -CH r CH 2 -CH, 

h 2 c— 

—ch 2 

HC- 

ll 

—CH 

H2C 

Lia.<C 

ch 3 -ch 2 -ch 3 L^l 

/ rs _ . _a_2a_ <C _ . 

h 2 c— 

—ch 2 

o 

II 

HC— 

12a___ 

—CH 





TOT I (7T5R, fwR (CH 4 ), (CH 3 -CH^>, (CH 2 = CH 2 ) 1 


^PIW : S^R^IC^ ^nw l^o 










WI WiFi tWT -.^JS « I ^F*£J ^CWtfC-W 

>a^ stffh stiff ^ 'w4c*m (?imTOT 

trim ^ ^ai 4 OT?tff '»iWC<iH (Alkane) ^ c*tsh. ^P»f® sitcsmfo- $F*K (CH 3 -CH 3 ), 
csnm (CH 3 -CH 2 -CH,), (CH,-CH 2 -CH 2 -CH 3 ) ^5#? I 

tsi^i f^r^t ^ ’ratri'i msn w stiff 




^ ^rcs| ^fi wr^i tm- wiftni (Alkene) « 


(Alkyne) 


w=j® <CH,-CH 2 ), caiffa (CH 3 -CH-CH 2 ), (CH = CH), csrmi^ 

(CH 3 -C S CHI I 

Pl^T^lri ^lw : >a^ q$«js Rlij) c^l 'snPO s *r, ■s ^ji=i<pl5.c.'tfi 'Siw<p| ftstiT t 5 ?! I 


| <P^ 


<Pl4l ^<T><P ^*R 'S fw^R 9JT^5 | C<P 2J*TR5 ^ ^P\ W[ ^ 


m- 




h 2 c. h 2 c—ch 2 

j^CH 2 | | 

h 2 ct hc = ch 


(<r>l^f£|<f> ^fS - ) <U<li>.!<l ^5<T 


^ • j\9 u-nvi y* > i 

O o 0 o 


r : c®T5i?rt ®imtfare #iw cnttn ^nsiFs ^hwISh ^ c*m*t 


FPM: 


FF#R 



C’3R*1 




«« Nt*ft C^MFF *lilWl(.iirD<r> OTt <rFT I 

iisiyiFifti-F c#m^ 7n«m e r® <?, vja m ^ ws% tfspu ctfa i ^ ^ms?r «frc^ : 

■ J |qiiia>c i i <p|^»i <3<pfD 'fl<pq> 5 Jlc.q > l 

(aillWItlrfD^ FTlF1?T ftPfSB 3P®f^ CWim sEJ^Sl C3f^ R J ^l9* ’tl?IFJ] 




TOT7TR 





<W4h RTOTt?T 


C%«f^ 


Pw% ^tw: c 7 II l6 , C 8 H I8 , C 9 H 20 Rirar W«»$B‘hw Pw i 


TO 5 bi .^: NVOfl VwCT, S CRfaTOTO 

Cbfac*1 •JR RIf s lC < K*ivJ RTRCPSTTT 4ldl^ I 'RjIRc^Ws ‘FT^CHd RTPl C*WcHl 3fTO M*P ^ RI-KR 

m 'IHTOCTO TOT f*TWT MCTO WT^l RPttT TO PlRT® Wl <RTO- CH, CH CH, 
(*-P«tSr OT) ’ CH, 




*. R® 5 $ sJtcgWrfR (*WR*R; Alkane) 

SlStWtft'W TOfa f*TTOR RSj^T <Wi||«l>|Jj* totcr rttoi riff »w *rfc-w toPt^ WWrl^l 

^itcsi^R ^www wf wro c n H 2n -+ 2 1 n ^ ^ri wi 

ftf*TR> ^5l c lC<P r i “TORT TO I R-H TOT'S 3TOT TOT TO I vfPTOT, R= C n H i lv) t ^ RTTRTO5R 
TOTI RTTRTTORjT TOC?lfe RTt«J?T ‘ane* ^ITO *lf<W^ ‘yl’ ^ TOR WWI ^TTTO Rt*ITO c f TOT TO I 


7 P*$$ 


RT WTT filWR (CHJ 


RT filSW I 


(TOP 


^f*T<P ^IT'i'i R^PoCo R* 1 ^ ^iS.C^I^I^HC 4 * ^ TOT TO I ^ T^jfe PlRTTOS TO I 

3$ ft : C’ldSlPiaivi ($U$ *$& TOT W51® TOR TOTTW^S 6 TO*JR OTOF R*"^ 

^TSm^T rfTOH) 3? ^5 TOT TO I TOTTW^S (CO) 3 R, T 9TOT TO^T ST^W^ (C0 2 ) <3 Ii 9 TO 

PmF ?250 Pktot (Ni) tfsNCTO ® 3 a to sratfro toft «rpi 3 &Rrpt Pe#rto i 

*>50 °C - 

CO(g) + 3R(8J ————► CH 4 (b> + H 2 0(g) 


CO(g) + 3H>(g) 


C0 2 (g) + 4H 2 (g). 


250 °C 


Ni 

250 °C 


Cl 14 (g) 1 2Il : 0(g> 


ttda!Pisi!C*M RKpPP rttor m Ststo totototo 3TO#?t tosirr (Catalytic cracking) 
RtTCR TOTOTO 3^ ^5 TOT TO I WIWR CTOt SfiffTO* RIFT RtTOTR CRtBtfTOCTR WT 
(TORlfRTOP ^ ^TTOKJTm 3%RFTT§pFT TOR eui<«‘6&c® RITOTR TOT TOST I 4TO5T 3thmtC<T TOl^ 

vsPtcto to c t tot m 1 Ssr ^Pf5 <jt ^Ptc^?t c^ifem^T toto^p c^rswi^i 


R-COONa + NaOH (CaO) R - If + Na-CO,(CaO) 


: 


7RW Tpjp 

Prf*T<TJ ^P 51 ^ 


^RTO^ 5 , > j J*GHR^ s 'Q TO3? T c4lW <w4h ^iTOTO l 

RvftTO TOTFT <3?T C5te TO^t 30?lRfe TO I ^ TO TOpT ^R^T 
T H I ^TO >^5*11^ < T J *^ '5T 9 l>ll<£]|<] PiCb I ^ITF TOTO 
' TO 5 *! T TO^ T?I 1 ^UTO >^T?*iR3P ? TOP WlilKflW - S 9 TC?T I 
T C3P^TO 36°C I ^feSTTO^R ^R R^TT 16 RT W 


C^PT TOT CRtTO^ RT<T?T Sf^TO TO 


■RC°fR 

■$P?fR 

CatCRR 


^F® 


ch 4 

182.5°C 

CH 3 -CH 3 

183.3°C 

CH 3 -CH 2 -CH 3 

189.7°C 

ch 3 -ch 2 -ch 2 -ch 3 

- 138.3°C 

ch 5 -ch 2 -ch 2 -ch 2 -ch 5 

- 129.8°C 

ch ? -ch 2 -ch 2 -c:h 2 -ch 2 -ch 3 

95.3°C 

Cit,H 3 4 

18°C 

C 20 II 42 i 

37°C 


^*iw cot® <5^1 

i6i.6°c 

-88.6°c: ^mRtR 

-42 °C S TR^T?I 


^5TO 

TOR 


CRC*vH 

CTOTO 


135 C 
343 °C 


jr>E 


^TR 











<pl4i-<ptfn <3 <p|4'i-m5c&lwi *l(®*H^l ^mm <r*K.ifl mmem nfiim1 mtJ; ^ 

rnmrnr® mmraftm ftfemi ^*fsm men m i ■awm >flen?rem wifin mm ^ i mimftR M 
mnLHH i >am >aftre, w, *n$ « &i<i!:<m men ftlmm men mi ^-srcft* ■imlft (C g H lg i me 
mnfmSftm aft®, cmftmm m$ « nUiftm»i m<rsm®Ttcneen men Rimma tiw men mi men 

^IWCm-WI* n*n, *JlWll*H afe?m <3 ^5T%J fowieM Rimmu TO | 


<w4 , i ® 


3 en nl5m I mR*! <3 


W : mtfn « SiltC&lSW’B W!3 I 3#T « ^iteSttfSR $m?I$ nRT mfrf I men 

mitoa ySeywH ssifnmmn nm 1 ^i5'c^,t<pi4h m *uwe<H 'irfmRtf *ifaio&M nr men 

infmm men C0 ? « H,0 §nng men 1 -at RSmw mfra nSnM mM*lL& Snn^'sn, mit 'SiiMMH»iaj%im 
(jjMlft fecncn mmeM WT’53 I 

CH^tg) + 20 2 (g) —> CO,<g> +2H 7 0(g> - mm% 

C 2 H 6 <g> + 7 /20 2 <g) ->■ 2C0 2 <g) +3H 2 0<g) + mwt% 

R&mn «ifticetc*M mwnn n*fra m ^en ^nnewn ^ w ^n 1 w CO, ( „, an nme^ njft 
ftn® mtfn ntnw&s mm CO <3 mtft c 1 


R&siifi 


2CH 4 (g» + 30 2 <g) -► 2COig) + 4H 2 0(g) + mm% 
CH 4 (g) - Q ? (g) -> C(«) + 2H n O(g> + rnm% 


nftemn « wrfl?t mtf^fmn men- wsw 



SflwicsH af^m: miemewn nfon inn wwenn amf5Znfm&ffftfeiT 1 ftp 
UV) Snftimem cgnfnenn me* ftfrnm men ftni^nespim^s (Cl I,Cl) 


(ClftCU) 


(CHC1,) « 


(CC1 4 ) an ftm men 1 ftftmn sdm men ftenemr 


amfi> men ^ROi&iw'i nnm^ e^iRn nmnf^ mm nfm^iftm 53 ant 
air> amf5 ftmm tntmm >93?. >9cns ftsiwn mm nra m 1 


mpt men 


CH 4 (g) + Cl 2 — 
CH,Cl(g» + Cl 2 ( g) - 
CH 2 CL,<g) + CL,(g) 
CHCl 3 (g) - Cl 2 (g) - 


CHjCKgH- HCl(g) 

-> CH 2 Cl 2 ( g ) + HCl(g) 
—► CHCl 3 (g)+ HCKg) 
-> CCl 4 (g) + HCl(g) 


wiemcmt C3#n a%?m ftlmm cntSicmftmim mK 1 #! 4 ! 1 >9$ ftimmn §«,nTn ftm^n 

cjim5i> (CII 3 C1) ft^femea mninPim gm (rnTrornimt, 2®n>aftr5 «r^i n? fees 

rnnrnn mmmn 1 witiawaiftWHim (CH,C1,) mf^rw gwmftimn, SiteOTmftwn (CHC1 3 > 






at cgaaawaca* cb'AHWft^ Praia cG8ii#iMiPtvHt«p (CC1 4 ) tspsata awrw giaa? ta« 
awt 5t®t 1 c^fP'-w® spcsiaata Pat$ taw fwps aPaia pt£a aaa cabt canfaa wana §aa 1 

civLalcylcalfacaa life 6 i)ii'iic.<p u?l'^'® <p<i(.'s ■'fid l 

«t«a at faiaiwa (Cracking) 

as aitrsFatfa 3}«gas escs *tpas <mia a>aiatP «5tm^4i<p ^<jp5 aPas <mic<“ 'sisa ara 1 ’srea 

w5*ic< gwrg awt aa 1 sk>u*P§P ^sta s wr*t a*ag ^5tsaras wt% ®t«g ara 1 smwi^wt 
« wra R’ag tsTsac^ 3eia#w «raa ara 1 aPww caacai w PPwt a'ag ?a at 1 fapwm psg 
P-a^aaif s^asiajpggjt,*t§r®r<ptfcaa Preta $«agt8t 1 «a aPww tsasfS awat PPwr- 


C15H32 -*- 2C2H4 + C 3 H 6 + CgHjg 

?Pa GSflPa '4|<R3»| 



asi% 'sR&a at P eaten: ptf Pa*appi& ^n=ic<fHc<i wa (70 at?pia) « 'sraaetw (aw 750°o 
frsa wi aPa Pasraa wi cscs Y6 PwfaP® wtrasa« asiaPigs Pm atsat aw 1 

astafta ma: wtsa PPww af® ^Pa aww w astaa* amw awt ^ra >3^ asiaatW fern ara i 
aspRs pcaca atawas Pmi^Ga (Zeolites), ^‘jPiPtilii a-sii^t) (A1 2 0 3 ) at PiPaw 
(SiO ? ) atasw awt aa 1 HrwiItJa arat Straws wia PPa> auiqPitaiPiPitasG refi>a cafrt 1 $at 
m?|PiPaw, PiPiaw « n^wa awiPP^ ^«, qjiPa 1 a*wc<w §gf$;f®i» arra^tf® aw wmraw 
(500°C) « ww'SfotM oats ^troa ^iMran (C s ~C l0 )?t5pawtgw! PQwm awp 

’awaw taw *uiwicwfD<p k&wa'i-P (caafeaj $«ag aa 1 a»l<c<M aPp%r$ t<$ PPww mwaw 
lacaca stataw ^Pa ana atsat aw 1 Paw <jj? maraaaa tjaaw , ^q Ps*!^ macaw 5<s*i 
ftatP 1 ^it attsa at Prai^a, cacBiPww Pra taasfS wttf’pf iaSwt 1 >at PSwta awror 
ftaifaca 5 caita ^miPc« aiaas awT ^st« wiiaw « %i§wsm ana a? « awt aa 1 cat&aafaaaa 
Pw 'sniaJVi (W^a 5 ■siii'n-q’kaaa PP>g fea cap ■s tjlPGa 1 S^sia awt ^ • 

C 18 H 38 -> C 6 H,4 + 6C : H4 

Ci 8 Hj S ->C s H 16 + C 10 H 2 cC H 2 

«uww'W '=«ajTw ata^W: wttawtws PPg tiaraa ftaP, ia^ ^aawtw, c®a Praia 

arawPas Pw fa%g atawPas -gar a? 1%r® ataxia awT 3 a 1 tg^w ap<s Pa*tPPa& amarawras 
caw (Wax) fspa war <3 aw t ataa awla war aiasw awt ^ 1 ^tlaraw cara 5 w wia caw >aa^ 
a5pa caw PP4! 'agatens ppt» awra ca^ >aa atw aaP ats?n ata, at PPg ?taw atfaa caaa: J5>a i a 
(vicks) ^^fic's ata^s aa 1 







*i$c&i<w4r<j ^t4r Prwr ft-<wr 4 <r <w4c*w ^r#r# 

crofroi 5 I$c®cgft TOt^TOi fi-wr ^ w*j$ *i$wai«M*HM* ^ ®-^*r W 
4>I$C&I<n4hC<^ ^TI 

«g|w|fip=T (Alkene): wrf^<T PR*?T ijjr? ^T 9 T<rsn c gl ?JWT <?TTR5 4<R ^n4r<T 

^JpT^ MIW5I TOT I ^fWBFT CnH2n • ?T «UWWH* §twfe 3TC33 

*ane’ ^I*m *ff3^ *ene* ^ ^ ^TT^feR<T TOTO c t TO ^ i wiftR cef% ’f^l « ^T WO 

3t tftpR (CH 2 =CH 2 ) i Sfl|*|foR<I ^l4«*Fl TfRP ^fl >51\|qPlVR<] 

<Tt^mf^5 ftf v£J$ *p1£<5fl §9^ <J53J I 

^tofin 3? fe: mvfw c?if^m tptri Rfr trffow> *rmi to i c*rcBit«>fwii*r Pra to^s *$m& 
*rofro (RtiafPram c^ m 'suww^ trsM'*®?! torr n% v to -%$ \ 

c^i%iw<i srcPr^ mtsi m cwiftwa Stor o&ic®«th (C I2 H ?6 ) R 5 ^w$s « 

c^ifriiiui *i^i$^<i 500°C ^mtzmi ^93 toot 1*5 Pfro^y^TTCro 

son °r 

C 12 H 26 —- CuMn + H 2 C=CH 2 


c 12 h 26 


500 °C 


CaH 


8 n 16 


+ 


C 4 H 8 + H; 


to^PiPito < ami$0M toot n *ifflf?w>fi* dm tot f^fro toot *nP? 

3£3 ^Ptfro 3i to?t i 

h 2 so 4 


ch 3 ch 2 oh 


-h 2 o 


h 2 c=cii 2 


Al 2 0-* A 

CH 3 CH 2 OH - jfj- -► h 2 c=ch 2 

■*Ul«lf^WJj C$\® <S 4ITOft<P «rf: TOT TOlfTOR33 TOJ ^)<R 33%, 3 <tf$R 

I wto \ 5 T<V#ff <liTOft«> ?<Jpk£i<l TOOT 4 OT< 1 C«> OTUaMPlWM PtOT TOTO TO ^ I 
TO^TpR ^ c p5 ^|4 h-^I^ Pi—TOR 3TTOT v5?TT ?H 7 n?rpR s 5T^ «i\oi ci v9 Tlfej | ^5|?j«t 

^r ^RTspi^ ij6t 1 w, ^ ^isiwto®t ^Pr^^f 

RQi<ji 1 

*RR: <nrpi Tfiw f 4 fen <pw co 2 *3 H^o i d$ P&tm ^Rj^ih 

Wf“f% ® < s s Tj( "5<r I 'WlPlR WI c f ^rf4s?R id?C^lt^CH<l *f5TOl ‘ 9 ff?RT G T ^T^TC^RfT '{tIHIil TO I 

C 2 H4(g) + 302(g) -> 2C0 2 (g) + 2H 2 0(g) + 

' s dl c nR > C # W TO^tfTO ^ c p5 f^-<P^R ^HTOI ^RC.’s? >KC<iNH ^T ^ <^<1 | d$ 

«nwf^cH?i c^s *#ct^ ^11 

^^5R TOW: ^!<1C<W (Ni) 1 80-200°C ^l*lfaH 5»1^C^IC^R<1 







Tftw ^ sm=TC*R '§3’^ W i 47^5 amffa '^tliHm (Catalytic hydrogenetion) I 

180-200 °C„_ _ 

H 2 C—CH 2 <k) + H 2 <8) -—-► H 3 C-CH,(g) 

f.\5=i^<p (<ilc.« < pi4 r i •a’qrfires-'^’qB «iic,<p) iai? Tiwjiii 7p*jj i>(.<i 

(Margarine) , lfa £ 1'5 ^31 ??I I illtslfil'i tftsR ?v5)?i ^si* I 

*. (StfsR 5)tWW: egtf^R «tTPT <ll CgtfsR mf^BT RS»«ia 

l,2-'bi$wiMraji«ic4H ^ca i Ribald wr yiPifw M i 4$ ftfoaia ^frcrr w®jj 

^CSPPI^W Wt ^?I l 

H 2 C=CH 2 (g> + Br 2 (g) -► CH 2 Br-CH 2 Br(i) 

o. «m 5 #c ; w ®W: «m#t (?tsr, ^ ^tfaarsi •rcrajt»tTr*fD aim ©#s 

jnt^t aa i >a? qsj, qEiPurro *n?r wwiMcBa cm^ m crnfft mf ^?r i 

>a^ R&illfl ilWJW “Hl$ mm <JB! I 


CH 2 =C’H 2 (gJ + H 2 0(I) + [ Q1 KMn ° 4 » CH 2 (OH)-CH 2 (OH)fl) 


8 . ntfn^.wm: t®- tsm (300 °C), tts m (60 atijptm « .aft® a«Mc« 

300 °C, 60 atm 

H,C=CH,tg) + H,Otg> -► CH,—CH 2 OH(l) 

h 3 po 4 


chichi chichi c«j?\ c<w, 41 ft* ^ <y^\ t^cEifaiiUi 

ftw ww wico w ^ vat ftfen 1 fimufzzi $ ftfert ^ ^ 

t 5 ^ ^ Wtm TOTOT WTFPRFT 2T? ^ WT ! 

(200 0 O « ^ ron (1000 ^ *ra*TMa ^rf%i 

^ -*m 1 ffiam ^ ^ fq@**nc^ ww<m forfeit <rcq i <r 

^ ^< 1 , siooi^lb 1 ^ 1^1 trf^ 'Q ^ ^ 

W.IC4 £v»>f?I ^n ~$J\ | ?ffg ^iPlijl-flC^ <icn I 

200 °C, 1000 atm . 

nH 2 C=CH 2 (g) -► |CH 2 -CH 2 | (g) 

(Alkyne): ^(M^ 1 l5c r w ^'5 tjfi? <Pf^s 

•vi&'W ^Rf*r^ Gmtt k$r&\iMM wr ^?n ^nq^fe-w ■qwm CnH^ 1 ^ ^nincw«i 
*W7^ ‘ane’ weft «lmrf ‘yne’ ^ w wi#R wr^?j i wfp#t cet% ^a-5*J 3 

wi wrr ^T ^rnf^fe (CH = CH) i I 

^FTBif^p i 

ffe: mm <n ftc r ^c<p 1500 °C w 

“5?J I ^KPl^P CW 21WN %l ^ST 9 ! /i TT y 3?TT <Tt?I! "fiRJ 





'SITTOTf 35TI 

2CH 4 (g* l 3/20,*g> —>HC=C H <g> + 3H,0*g> + W <133133 3Rf i t35 353) 
2CH 4 (S) -> HC=CH(g)+ 3H 2 *g) 




233 gf? ^5 353153 


CaC->(s> + 211,0<ii 


HC=CH(8) + C’a( OHV. 


3Tt 5 i35% i f3 « stmfw «r<f : wi « mjieil^c-M 323 23^3, wt « 35^3 

3<c;in g|jw> i 51 ? <?k<|5 513 ^ 111 %, ^15 C3C3S >3313 <5i4*i1<Pf3? 'Njw>isH *wi«i 33^ 

S^53 33335113 35^3 33^13 3335 I 3'5M«s|$3 «t% 3M31335 f< 135313 2 % 33ST3 3 §s?J, 3>t3 

31WR54 H3 >S*HI3 3®53>sl Infill 3531 3(M‘N$'l>1>j5 CSlBlC-W 3TW R&3I3 3m52 

3SC3 I 33«#H 51§1WS3, <SlfSfC33 ■=TrcsJ 3?C3I5f3 >335 3^ (5ltWre3, caiRlCT3l w 

35^3-35^3 >33535 3TO3 13^ C#1 $«,2g 35J3 I 32313335 333351^3 5I$W6H, <31%33 3W 3SE31SF3 
I 3 Q 5313 asrw 335 3*1 5ra 3 : 1 ^ 3 - 351^3 ft- 3 ^ 13 ( 3^35 c3to 33 ^ 233*Stw> 331 335 3 ^ <5$i®nei3, 
Cail*lt.* 1 Sl) ^>J 5C3 33535 <r*HNpf3> CTM ^2*^ 35£<r | 


3*tW : f3C53 ftfoiirfl™ Sfgi3T335 ?13 353 I 

H 2 H 2 , 

HC=CH -► ? -► • 

Br 2 Br 2 _ 

HC=CH - : -► ? -► 


<3lf33C35 ?Sf3 B13C35 3T 2ll3t*5 35£3 3l3/313lf3 3^3 532 51? « 3537 53 I 3^ « 33*®^ 

i>l$0,y<w4'« 3OTT fT355tJ3 ^33 C3T&T C3lt33 532 C313 35J3 fl351F3 53 I 3*®j^ 5$C5I3stf3 313/312113 
3d3 <3lf33 53C23 31W fiQmiy 3»,3052 35C3 3T 33? 53C23 313/313lf3 31?fe C351T31 5#35#3 33 311 
323^35 33“J5 5l$lfcl35|$3 (3!13fa3 3T 35I335$3) 313/3 Mftl 31^3 <3tf33 53C23 31W 13®S313 
35?tS]52 35?3 35^3-35^3 ft-3*3C3 3331 %-3 iF 31^[ <3tf33 3^^ 53 I 3»£3 OSJlRlI 53<? I t3 313/3121ft 3*? 
1333^ 53 I 13135313 Cglfsi3 ^*13 3< 2f3<^-5 2lfC3^2 35C3 3 ra J*5 3 33™^ 5%®35tfC33 3C3I 


^rr 


C ? H^(g) -f Br 2 (m c t) —> *^T) 

C 2 II 4 *g) + Br,(Q32) -> BrCIl 2 -CII,BrUMW13 3 < f 2133^3 53) 
C,H,*g) + 2Br,(B33) -» Br,CH-CHBr,C) (53123 3< 2§3^ 53 ) 








Mr* 


B^fBBTB BM>l!|WIIMtI>B BBB BWM BKB BflBB B^TT BTB I 

i>.<2- afBBtst: nffaw ^imr 2 ih^h bto pi bbsb bbti^ btbsib a# ®ia ( 71 % ®w$ afaais 1 ^ 
aataa afoBta ants 1 atffoas b^ibib a ^Sib ^rsn?r 1 arffaas bPibicjm bwt *gBf, aiaia, Blitf rei®), 
CatfijB aa* ^@IB alBUIMd BtBT Blf^BBT, CSTB1B ^TC®B TO, BftSBfaastB^t'SJlftl 

B*. BfBBIiTaW fafSBI! 

aa^ BBKfa ^at aastfaa* BBK&T Wl! ^ Bsl-MCsM BTTM ^ ^5tB ^ ^IB^R Bala a&BlCB 1 
alBBiaasaa bib i at lafoara ^ ^p 5 Bfaaia aa* ia0Bi<r> ; bb?mt ^b ^ ac«w>fTp bcbpim 
^FT! 

-A-A-A-A-A-A-A-A- -A-B-A-B-A-B-A-B-A-B- 

BfBBlB CBMftB ilHPlM = A BfBBia CBMKB BMlBIft = A-B 


aat R&aCa’fi 'spRBT '5f t ^ bPhIb B&B BMla aGMitB 1 BfBBIBBBTB (Addition 

Polymerisation) ata I jj® WWW araiaa® ft-awia 1aPla> «nMfBW BB bcbibtb %ata fBfei 
bbb i ^® Bfaaiaasata ^rasar acaiBia Baa c^prtti aaaa ’fB B«paai§® ^ at i 

BpPII<l<m , . . 

n H 2 C'-CH -► +CH, - C’H ) aaKBlft tjbbs I 

X X 

bbsb Bit>tas gar afaaia i <pnaaftBBa afaara caPa ftf fpta SaPtaft a*fat a^na btbt BiPta* 
<lW4lsi < PCfl'i I 'BBvBI c^tl? 'R*J. '3 <p Wl Bi? BW BPnllfl BlS® ^B 1 at CSjTB 'B^p s BtBtala BBT ^B I 


Bl'TrafBB BB1«f fat'Pf® fB-B’BB iaPMS WlfasB, 'BTK#5lt'5, 'BTTBFPTSB, aiBSSB 

BlBBiaaaB ft&JIM BWTCB BlPtas 2|f ® BBT 3B I tflPta* « ®3 t®§TB «TBI a BB*T tBIBTB CBdslPlBIB 


PW^B'M?: iUHllllWB BSPR® (MW <j® afBBTCaa B?tas® 

ch 2 =ch-ch 3 , ch 2 =chci, cf 2 =cf 2 

ca^ feBitpsifiT^ cSSkjpiwiII^ 


afBBi?r a? 2 Mb Ibtms 200 °C ^mramr, 1000 bt^mtm btbtbi atfaww ^to?i 

bIbbib bIb^b a? ^ bmt ??r i <9^ alBf^B 'bRtbs ailtBrcB *twt^ fW bb^b Ptbsb btcbj, ar® afiviwB 
bb^t a BBBKB 5 bsb cbwt affet ^t i >at bIbStbim 5 fB^ bbcjb BfBf^B (LDPE; Low Density 
Poly Ethene) bcb i 


tetter bbibbIbb bst^ %ibtb (Karl Ziegler) asiBCBB btrb^ B^B'sPt a 5KB (60 "C, ^ 

BiqstCB) ^WltBB BlBBTfT B^B af ^ asCBB I ^ BWcB BMTB RSMTT B5B BKBS, at® B^IBIWsI BB'J, 
’IBBRB 5 '5BBT^BBS5TtB CBpT "5?! I B1BTBT BTBT ^ BtBBB BfBf^tBB ►jual 'jrB BIB I 




44144 


#®4 (HDPE; High Density Poly Ethene) 4CFTI 

44nf# RQ^t<w 7t4 *#1-114 #r 4TO trf^ro 5 4%544 #>ii<i<kH (Condensation 

Polymerisation) 4FTi 4 %><h 4t4i«m wifefe, srjFiFFK»r, *nif^*f « ft5?4 #C54 

Tt -IMI414 1#*4t 4^ I #tf<4 #V|WTOtft ^7R5fI 4C41414 ^ ^ WI4 444 4# (H 7 0), 

44^4 Grafton (C0 2 ) TO TjH ^4 I £4*1(74 f#*4C4* ^ 31C3 ^ 441R4 45#sS#4* 

4T4*t4 £ f#4£<w 44#45 ^ to ^ #r-ir<r<w tf t 4tt? i 45^1 414?$ 4%44 # 4 i«ra to 4#4 i 

1514, 5t£4 2^5147^4 ■&“# %U5 &l$4*l4ftiPl4> *#'& *£I4* 4?F4£44 4T£”4 

^4 HI#H 4*£4 I 

nHOOC-(CH 2 ) 4 -COOH + nH 2 N-(CH 2 ) 6 -NH 2 -^fOC-(CH 2 ) 4 -COHN-(CH 2 ) 6 -NH} u - 2nH 2 0 

4i#4 

*nf(w *#wi?Pf^ (^, c^qpw « csnl^T) vi^te^n #R04 $TO44i arj^4* #to ctot, 
C4^W, #, Pr> PtC4 3jJ5t (N&B <441 414 Rvg *516 <3 4t4BT ftw ^5t ?# 4*41 414 411 STl^fe^* 
”#414 4^ 44CH4 I ^214 ‘#414 (41^44, 4Pl>$M) fic4 4*145 ?#, ?rf*f ^<R4TF54 2^4 <*ll ^4 I 


#404 414 


#404 *rst 


401404 

^WKI 

#^r 

ch 2 = ch 2 

> V> 4^ 414 41. 

__i.r^u, _ rr .. 


CH 2 =€H-CH 3 

* V.'**’ > S T^’ 414 41. 

r:^ #,#% 




C4f^ 




_1_1 

^^^5^141^5 iPVC* 

CH ? =CHC1 

4*®4 <£Rl #'v:**4 #4 ^T 9 '. 'i-l v lQ<lft 



4*4 •»*,% 



cf : -cf 2 

•so-^s* € xsr^Jf^ 

44 

(PTFE) 4l<fo*R 





HOOC-(CH2)4-COOH 

44% 

ffilii ^14^. 4^, %^54 


<311 2 N-(CH 2 ) 6 -NH 2 


■514 


^4* ^ b ,v!>: Rfbjj 'll 4 *fl C*3^ 44 'S 4R5T4 

4. #4TC44 GjftfwW: ^7714 §”44 4^4 #414 ^ *14514: 

*. atffe^ *#414 

aiffo WlW ^445 #414 34 I £444, ©1%C44 CTJtflBr <3 ^ #414 4T 




'ST'l rat I gtasi^ta* g atat r)*W*l amt at?t aftlj <3 C-'l t lf. t 1IW« aim - g-g-g-g-g-g- I Cgaw 

Sor.ii« aia 4a* aa 3 *! 5FT9 'alc.ia a'ma *tieaa C'?l”l‘'l f3*i[ I 4a>lea 4astfaas ![c<pm "St^ <JJ ?Ci| 

^tffStasmfc^am atffitra afire *r^?n, 2i5c<wc&'i« uc<'ic&<i atmaia i 
emm w casta 4a?. asat aim an catfifa i catfita ^suifeai 4f5tesa afaata i tagfaa ataas aftsttM 
22 fit ?ttiafoat 4fa$ an? i mtarn ataas ana am 4asfS at^faas aftata i ^tana era arfot cisara, 
<p9i-TOi<i, ■^faa®, Puffui 'Q 'GM^a o^aia #j t<iki Ttta i ais^a* fiNiwa era ag^t caPt gtPGs* Ptw 
<praania msrsaa asat set® i 

ffma gfaara at gtfatas 

*ny, itaasi, t 4a? ca casicai assa gtfatgs at'sar am i gif^tas^s aaitii aia 4a? t?itt> c®m ca 
caaa ^t-pta ca'sat ata i mPSa* 4^.® fstas *t*f piastikos era* i Plastikos ^ ran racat a^a i 
■raeasS a!aa>i$ arataa gifmtas a^ra alra caaia raft ftofa aseaa i 4fi> asat iamaas asma, 
gif^asgatcascaT^nat^wt aqrcatraraasfaat^ rating gat atataatata ata, cat^a?, araa, 
cttaia, ciffam, aif^a a^w aifaa fftRa 5 , atamt, aiafe, a*t ^sttift aratfla aiaSt agt ?s amta wat aiia5a> 
gat atagta asat ^a 1 

’t. ara^t? s ^af*n^ia staaamf: 

aim «^51% SaPn^ta f®%?re aPrata (giPttasi ^ aa^ 1 4a aWT 43s aataa aPtata aat a^ 
rant (cross links) Pra aia an 1 4 aaraa aPtaia Praseaa gstfaara? 1 atat *t%*riat a>ma 
alS^ ga 1 ia^s aKa^i f i ta»iaac5a acar a^a *tiWa aa aw a^ca 1 >a^ f^ia^ajcat aa 5 ^ aaaffia 'saa 
fea aarra atct 1 w a wlk afaaiacas a?w a^atla*, ataacar aa^asta aotca aaicat ata 1 
a aataa aPwiac* aicsfiaiP^ai aca 1 Sai5aa : a^iRa, a^taWra, pvc 1 atrifiatl^astas ata ata 
aaicai ata 4a?. , *ii^fiia a? al^Pas a^tt ata 1 

fafta aaaaa aPiaiw astfa a?rsmpr^l^ra^aa awr aawi^l 4a? 4a^ atw ai<a«i 1 i r3Piaa <w4caa atw 
w^na ^i^iwh a^^rcaa atarca ^5 arcasi 4 aaaaa afaaia aitifitafD? 1 ansficafD? aif^a?, 
artr%rt>tP.<M era »t^ aa? anr aa% 1 «m ran 4»pit aata a&at^ aatam afaa® ^a 1 4 «ta?ia 
aa^a a*g l^a? era era alnaia 1awtfea> -?a 1 atrtn#? ■aif^an’ 4asata ata anteat aa? 
'rata egear am 1 wtsa angaa ca#5? 4a atatea a'St amt - 5 a 1 Samaa: arteasat^, ait’aa ttta, 
"^fQta eafwa 4a? ^eaiftt 3j 

atw: c^tata ata5t4 afmiawjra 5 «rti%if^a?« aie4reaf5? ^n^asfeaea eaf^tfasta am 1 


a. ^faaalaataat tttl^a 1 ®tt'8ta geata "^faat *s i ?T^faat: 

ft^la fatRema aa era atat tan fiaa afaata at ?nl^as wrfta gcara ataxia ^^■'fetea ar?e$ 
«ttea?i atgjaa Saa^ra ara ata^s aair, asm, tna « arja geataraam tiP^cam gat ^taasia 
faera. 1 gif^cam lafe^ ^af^r^m&iji astaea asti « arja fsla geata a§ae^ gtf^asgat ata 51 a ^ 
cran i trrt^as asa rat ‘ p tr«?rr am, ra sa at, '^ftrastta ammfaas aarn^a area ft&at an at, ara a? 
amt am, lagt^atafaatff, wea^w. am gfaaJwcaMr, ^?ift 4a?^ta5t9atatar^%ra^aati 











ib-8 


bot ' 5 fw^ s enror «3 >a?i fag 'spjfatra ?rc?rcg i tiPifa «miM<i 

wm tott, <rm Rwife* 5 ?j ai <£ro. afawtcas r^fas to i #B?>t aifPs-p fraiaH 
<iwcD9'ai wn faaifa® fas ?nf5^s aar arro>fart ^rrat faaife® ati 4 sr* rrt^pc^ ^ 
<icaifeca«j4*i (Non-biodegradable) toti 'stcrp cwe giP5w Tj^ia w WT 5 ?i 
fans <tfrat i^itcsn^T cwit®, wifas^, $j$i\ywH wiwi^i 5n 1 4 w 5 m ^ippa 

Rfojj (STTC^RJ ' > )fa ■TO I <^IIW N«l^bl e f fOlU ’rfSprt!! 2^50 < !H.90? , 1 al SWW ^(.93 
’SUOTH'o R wife's (Photodegradable) 3?r *3 <r a<r<F?tos ai?ft<ww «swURiil iffa^ aM Rwlfe* 
(Biodegradable) 5?J 1 >flW*ic<i> 4lwhlfa>lM tot i wfarsw ^tt « tf WW 5 a? ® a=rt 

1 afw ^JT^sBn fawife'o tos 20 cTOF 30 to «tc?n^Ti afttam {-CH 2 -CH(OH)-} n 
* 3 ^ aw afaqia am ^mr$iw to?® ?a ^ arfac® a?te s « 331 aR^arroH aifat® g<%i®i n >a<r 
Tsiiwa$astfa&rTOi 


tfPfa ’tRr-IM^'^W OT viHlilM W 3? ® W M ®TCT #TOI fWlft WW* ’WR WT ~5?T I d£® ^Ifas 
^i<q|-li ^ritnlPw sreRJ^PTaiS, ^aaRtu* ^alii Ri*# 4% <?l<3l“U fara fap^,, tuPS^ ’iRmto 
a? ® wi® toto w ?ai ‘Willed aPifa toto ar to ^rr to?® tnf^s aaafarw® 
(Recycling) to #<n fFn% ®is to tort ara i afrwm »m»iiiii f&a ’%-is 

cue'll anrwRi '5®n, « artEa ^ aiff®-* %*t?r toto <r^>tc*si wra atwi 

awtzrora aifE ^aita '5®n a aft aiwa nptrml^t caa®i m to ^s&sj tow ^n? i 

f9pMl5'4 « SrMIHPfilBI >8|MM£»M *IT5T^IPfn^I '^T*T C«C-» iS^UlC-M TO 4MJ) 1HIWI ^5TI 

b b .'b 'SliWWlW, ^!Wfeli1$Vb <3 ^ 1% 

ca^if%ioi?i a*rm iwic^, <3 anpi^i^) 1 cros wi <33% 

2^a? 35 ^t tbti ^wir-w?r wr^^ nw 10fro 

TO Wtsr^l^cT 5JF#5 TO I itl^CfelC*rH 'S’lf?1%C ; 5 'SUhfii'l (aiHl^tW 

^ftw ftfen to *HM4>$ s i <ann^5 to i «oi«M»i5 e i ^)i ff ii^ CTifemsr gw 

Titw foi^nw * 1 ®*!® ^?r 1 *t%*rr# (K,Cr 2 0 7 « H 2 S 0 4 ) wn 

®n§® ^3^ aaw «<) m! 5 %i^>/f^Dn <a^ a?rafte® 2^ > 9^5 a§*i® 5?t 1 

R-CH 2 -CH 3 3 - Br, —> R-CH 2 -CH 2 Br + HBr 
R-CII-CII 2 1 IlBr ' — > • R-CII 2 -CII 2 Br 
R-CH 2 -CH,Br + NaOH(aq) ^ R-CH 2 CH 2 OH + NaBr 
R-CH 2 CH 2 OH + [OJ -> R-CH 2 -CHO + h 2 o 
R-CH 2 CHO + [O] -> R-CH 2 -COOH 







aiFlfaR 



/®sc5ia 


iflt a*aB ^PSTG C«tW WRW, G ?wa <S®|® T5 wt ^mi wt^ 

>afau5a $af?Bu«s srcwf-N 300 °c tsmarata ^as. 60 aitjarca t3#aarc"aa dl 7 0) arcs ®%ar arcs 


H 2 C=CH 2 (tL> + H 2 Oig» 


300 °C, 60 atm 
H 3 PO 4 


H,C—CH 2 OHO) 


2% »iiafaS®a» siaws (IIgS0 4 ) <aw 20% ■iiafyBfea' .sfausa dt,S0 4 ) ^sf^Bus armr^s 
(tsitsi srfsa arcs iaian arcs arcs 1 HgS0 4 ®at$ 'SGais Piawca >as asa^M 

P^slfeasarsai 

HgS0 4 , H 7 S0 4 

CH = CH<g) + H,0<D -► H,C—CHOO) 


CSwara 


GSTCSata? ■t’lBlC'wa alftT fidlfl'S <MC»i ?^a ifli?T®'®«,' ! T3'5?r 


CIl 3 -CII 3 <g> • 3 [OJ —> CH 3 -COOII(i) I HjO ( 1 ) 
CH 3 -CH 2 -CH 3 (8) +3 [O] -> €H 3 -CH 2 -COOH(l) - H 2 0 ( 1 ) 


-OH *wp airfacatfj^ 'ftsfa hIw wi'W^s. -CHO ^wp catsw wafea'tts ajaa 
-COOH ass*!® 1 catsw tjsR Laf^rs acs 1 tjs[ -.sijMwwa ?»7??fe} ara c*aaa ‘e' wcaa slaa'i - 
m (ol), 'sum (al), 45J?. ^rfaa 4®ns (oic acid) W ascs wot anwrastas, amafea^ e 
|?SR 4faU5S •TT<M c t SW 5S si T^SSRtjaW 7T«f»r§ a'tfafl aaa am 


ib.3 ^0P1C4!4«1, 'S0Ptf®4t$'5 « ^C'SVI Wtd 

aawcarcss: fsprm iaaw atatafaas sstf 1 frcsm y 1 ® ^ aiaiafaas ssi< g? ^ asus aia?s as 1 
aNaPia 1 Ptcu csw ttanQa 4 arises, ?^a >aP(i'i>fl atstSa ts arcn as I Bata'S 
shPwjs, witi g &aa Prm gw fames araara arcs 1 src*fi®rcjfNrcia causa tar-weas &as Prm 
aw caa>fi>y>$ i i> PS®t>w catPfG &aca ataais arcs as 1 tsisma 96% Hasw csstf&sn^s ®n®e 
ami cs assr Calais stfsus gafs as -*rca<ico tsram arcs ataais arcs stsi staffs Ptcstg 
Saw™ ansa 5 ataais scam 1 sisfaScii ataarcss tstw smsi$ arcn as 1 &sa g sibt Pta 
aaSte ®tar Prea ara?® caa^att® Pn®5 aratai faam catrt laarj asca aiaam asca i .auas cafeauSw 
Pafa5 au?n as® *aw arp ^s® -niaawaa atPPr asaia ^ar ca1®cau&5 ®a®? ataxia a=n ^a 1 a^alua 
gifec^i #at*ti fwifaa a®au^ tawc^ aga t®rcaa fiaifaaca awia a?n 1 anausm (Gasohol) 
>aas «rata fiatfa, caaica cadjtc^w aita 10-20% I'Jmfife areas 1 

CH^CHjOHO) + 30 2 (s> -> 2C0 2 (s) + 3H 2 0<8> + '®m% 

^n> (aia, aa, g cacas ’tlwa (Fermentation) aSarta , ®isi'ic<pi 4 a a? « aatt aa 1 'S^t 5 t ®fa 
Ptcaa 'Saaia caw ^as? a&aia «iiiac < i > i%a (^ata=r) atGar ata 1 aRaicnc*ta a i ‘faia ca 5 ^ 
ca^c<W“iiPic« tarn « aca cac*fa ai®aT ^a a^ai *a 1 'anaia'i^ca' &wifa Rcaca ataaia 









^<If 4 tI ^PllPto $3?T FH 


m 


W*HI?T ^FIT5*TO5?I <\<w\ ^RnpiTOlW ^TI T5CT "5RT <jpn?itw *FtTC gf? Wl?l 
i?r ap ^5i?i <rc?rre i fiWHjWBT (40%; qi*i\M fcc>ic<, 37% ; 

f ^fTiTTpH 4 c* 1 *11 $1 *F?> 3t% ^l<m ^'li <li<3^'A "5?J I 


smelfesi^® ct&t *if*ivi*r«5a«t ftferra tnf^ 5 wn M?r ^rt ^?r i ^rRPr^ anieifen^5?i 

(PMHfl«l; IICIIO) f^l TO3 ^33 TOOT CF#H (Deriin) *n$ -#RI<T 

i «iPmi?r Po ci>?n?f, a>R<n, 5^iiPt frsR <wi ^?i <n 9 f^ <3 *jt$ 


o 

II 

n H-C-H(D 


■k? 4 .» 


*lf#WI<l ^ c l^> 


3?T ■% C^ 5 ’ffiSP't ‘ 9 f 5 fe ^5 3ft?! 


(f*WH3l®T) 'Q $Sfii*u ■#r*n?H s ?T c t Rtai?i 5;S®ai■- <w*ii«iR>c<ii&H 

(CW TRI^T *1faW) ^ ^1 «JC5T Gfi>, API, *W ^ 5 #! fr!# I «BWl*lf&*ft* W 

^i?r ^ ^ (CH 3 CHO) wt 1 

<£\fw5: ?w<r v£iPi^>r^ ^f^s?i ^nra ^r 1 2^r i ^srm 

OT^r ?r <*n§®* c#j*f (UBn>ifa* »aPr&> f <«iir«#p ^Prs) ^ ^atos ^ki<t 

sr^f 1 £sr <ni^cGf?iiii wet toi 3 TO?j ^fi (Food 

Preservative) fe 7 ^ <V4^H wr ^ 1 ^vih®^ ^Piom 6-10% wR b<wt<i> Bc'-pM <fW ^ <s 

*<tt>l<J ' 7 R<T^»£ < t?T €HJ ~ 5 a \ I 

vgft® ctfuw APtomwr Rfaro jif^s wn & 5 R ^rr 1 *mS?r wr^ ^^5 ?n?r^ 

ci^RRih c#T^t?t) ^tw <n>ii<4lH<r> w *iiMc<w^T« ^ c^ vi^><h •#PFfi^ c t R&<jf<i 'su^r 

€f^ ^ WT ^TJI Sc?^ 'S C5^T ^ft<I 31^(5)^ ^Rf-lW •®|j|c1C<W$ c 1 'S &5R ^)Pf^ 

3(5'^ i ^c< '#t^t?i wn 3 ^ wic^i otR^i -®m w ,5H 3iw i ’ 7 i 5 f^ (^r^i?i) ^rprraf^ 5 

ti,<\S <>fiC^ 2*6?<1 <3f^T5 “5TII 


1 i W%f^5( : 


arf%^ « 5 pr, c^!$if%i^ <s «miMsi Tf^n « '■w :4 irw® W: 

(Sltffep C’R&f^ITSI « WIB 'JTC^ OT WW, 

■st%w™ >agCTm ftfemi ®«,nw Rmmhi fro d 


StTCB 5 l <qjvslC J W 





dWlsH 




wrf&v c^rcS^rffPi« 



i ^ ^<ifG ^ttpt i ] 


® 9 IH W >P*1^ 

tnl^ 5 c^ti<t OTtt, ’fif^RT ^*ft*rer f tnP^p h<tt sjififap o^ 5 <rm?[ tsrcs ^ 
€R^m ^ic^M, ft ^ fty tc?t ^«ry $*©>IW (<jc<u> *ir i 


bb.v s ctIcw ntf^y<w c i 

4 ^flT£?I <7T <3fM ^*HTR <PCfl5 \5l?I 2^ C^t I 2^ C<TM^1^ <\**\(.+\<\ 

ymui 4 <r "sft^ c^t^ *mjft<> ^m^?r hwjot *i6ns i w fag >r*iwi^ c#l ^ 

2 <rft% <>w i fag '*ii*jfa<£ c^ft 5 ! 3it«> <n?n >wc<i i^?l 2<ift<?j <j^i i 

ft^i% *m : 2er cfoft tost *ftg i 
4^8 <41? 2«*<1 'G '5(2^ C^ft 5 ! fto <T>c*l v 1l* < 4faj CWT6 I 

: ^wfa* $ dftw?r nrfcm fofecv*> fasrc< 2^ o ^2^ c%*m *OT«lnfarwTOi 



s. $»?to^‘X*c#ifi>- 
i. ^rc/JI^m R&fJi c^n 
li. 3iP5^ 2^>ftro ^r<J 
iii. Y ^ 9 H»T ^ifa* 











fa CM 

i « ii *f. ii « iii 

*t. i <3 iii i, ii « iii 

5 p 7 T‘‘faT ft*,\: 

b. '*ni>- 5 ^ iiic^i c c t?r ^ic<i 2 ig?r iiic^ **ii«3L ^ i c 5 ^^ 5 fact>3 faferni 

S's^ <p?rf <n?i i 

(alfil^cW'S wsi«ncL?W) (W^IW) 

' 3 ^fc -> -► ^fH«i 

H.O 


ddSlPwitiM SWf ^t? 

*r. *iji«ic^h ^iQhi c^t? <nT^nT ^ i 

*!• B^rfac-W fa&fll 4WM ^FUl I 

^j. ^1413 ^ ®Nm] ^nfad R<^ feww <w^iw*i PtetPH i 

^\mu\ 4^ i cw?f iii ftfiww ftfcjf mc( * ? ff?m wr ^r i 

1500°C 

i. 2CII 4 -► HCSCH + H 2 


ii. HC=CH + MCI -► c*H : =CHCI 


iii. n CH : =CHCI 





polymerization 


•f CH =-V H l 

Cl 


c^ffe“H «iTrc<rG#^ sfe® 3 *^ c^r? 

*1. ii ^ fafejllB c^H <wt*w ^TNrt w i 

B^hHc^ 2OTfiGw<M$i>ifS <jww <3^^)<wc ,, t<T >i^i<hi i 





TO <*<yi && «h@# w i *orc* «w «ro gito *fic* 

V«p{ *,**" ^C- 1 'tffl ^TJ^I nr^Tf Vf&fi i^H I S' ^ir^T^TTII ^i>i!Jf 

toM i frwpif^ •ron^ ^ i aTOiFW *p3 

s^na^ c-r* ^ <nti ^rsiws *t m. ??m TOSt. toj sjsys 

rfa* \s* toA $^nfa tiw‘ TOimffa ®*wwi took ^i<jch *top« wfa S^to 

^ ^ (Madame Marie Curie) ^s sttof* is (Nobel Prize* 

100 TO TO ^ sPirUH d* vffoe jptoiph ^1 (IUPAO 2011 IPTO TO 

»^s t^T: 5PftiMi '^I'sr^fs *wj!ws * 



<fl ^wjni *tfr c*rw 'smat- 

(I>) S*«W^ 41W4I ‘^T^&SJ '■< i ^S**, «f^ 'S SJS5TGIS ^ *SC£S*1 *HIC4 ^SRI 

(a) ygtmuRsraisfa frrgrt fo s t fjfrgrgt pH tf*«H5TOi toss••toi 
(tf) 'JCA *<Wrt *lfifa> W4 TO0ta *$ f% TO* Id *»1W C^>f«t 4TWtn *TO5 TOS I 
(8) sA\< ofcl <J<CsI <*« Sjlfrfl pH 3JW fatfS*T «*SC$ TOs* I 

(••?) fi^vi<r nf^WRuc^ fcro <rW *nc* to< i 

1,6) ^T^ST 15*^5 S^TT ^flCn *1'nM I 

(<* > flPTOPw s^J OCtCH «XliI ^fi'W «e»< «ffWOT *SC& «IHM» 

(v) *PU*fa? £<U <»«V* <*W *T<T*< r\% v> 4 «c« TO< I 
(?>) ftffbt ^tfS’SlRT? f*RWR TJ^ £fw*fa -55C® ,f fK 5 J I 

0»o) Sift, *ftfa 3 ^ CSTtff SPTHi^v* ftCTO farm ^ V«T5P5 W35 

i 

(ii) * ^ r ’ICb'^^ S<r <JTO« ^sl«31 

(i^) ^ pr^yu KmJtd '<*'A n***i **<» 

()>'$) c"<^^ v n^rcas ^swi ■^tnvT?i ■*fK< • 







vWTfM 


)>bo 


wra ■5R> 'romra *ra f*rea ’■jps i ^jsfSr ^MPin# w^n to to ^t i 

^vssifH ^ratr« ^n^TO?i ^ iron (to%i <jwm to ^ i c^s, ^f6 ^ fs&t c^michm 

6H) C-^Rr ’IlS*i<i TO | i£i<T^ fiio^s t^kS ^MIMil ’Id C^WT’TT^t?! 4.t*V? ^ | 

i. ^®m^t(7rlf%^C5Ff?rtt®i NaCl 

toto »nfTO «ip < #ro *fro toi ^i c^iifbaiw h%^5 to 5 I 'jfwra c^rifiaiv 

c^wi^ -"i^ra ■ B i1?r5Trc e t toti *mi 1 ^isiiw«i c^rcf ^ sitotRsm ^a?i ’lift cro* toi 'snroi 

I 

f*r , =pi%TOr: 

'S^fG ’iioa *ft5 ^fi^M <r t<ic c t?i "Q^T 1 cii<prD use's Ale'll Rf?c?i >£Ri '® s t?l R^i-i ^*t 

1 ciRe-? 1 ■^ifiiPi'i c ?hot ■'TO 1 at«Pt»i >i<pic.=i dat® R>^Gi 'Q^t <7jpt tot l^r enw crc^ 

■W I ®T^> <TMC< C 5 !^ <SVS t<Plf1l 'J>IC<l ’lift RT ’tt^ 1 ' iJ *1t < l ^ 15 9 l 5 fc^‘t TO I 

• ’t4c«m c i5T fcf«M biRthsi *m 'stoto ^pto* ctokt toot to i 

• la^ffr 'siw*fl to> ■fe?! toto ^thi ’I'jt^’t to i is?i « ^TOC?ra Iron pts i 

• i3<pm 5 'TtCSI ojljflUl s.'sIC’llM'H ’P'Qhbt's (1*fa TOT^HIil 2fjj? 'S) ’lRC‘llRra> ^13‘t (i%“P = *J 
NaCI) e 'TO ■a^ TO ^n*tm TOT (CaCI 2 , MgCl 2 ftfas NaCI) ^TTOTTOICT 
Csi^sf i ’i4c<i‘^*t.'-i5i font's s’Nfia '■hIhui^I *rsf w*fn to i 


(Tnfensr toi toto *i#ter<t $cTOdat«it$cDii *gj*f to i tot to •51'gre c^nf^?rtsr cgsmit® 

PfM 2f? fit's, ‘?'T f T ->||<IH 1*tW TO'TW ?®*Tl i tra fR < TR 5 T WlWTOI"^?« ^1 


CsWItWs) fl lj}l TOW 


• NaHCOj 

IR '1IS , IjM I CTO^r15|k 




’ll®TO TO^IftTO ^11 C^R’tlfeW 

-stTPT « «TKl?t Wt <ll<l^5l TO C>llR>iJlil ^DSIC^ 


fjHI > fW?J, 




wr^?r 


(pn ^itoj ^roin?T (600°C) ^p?tpt ft ^3 ^ 

3T^^?T ^*11 <p|4h ^ITPT bWHI 









NHjHC 0 3 + NaCI 


NaHCOj + NH 4 CI 


i ctopo 5 ^rsr. <pc?i toi "sn tot ^n 


croc^m : 


cro *t tot1<t ?m c^nfenr silicon wfoft (cnfe *nfc®B0 fnfro <?m\ ^n i wi wti&m 
TOfe$ to ml&m ^fenD, TOfa 

*fiPT *lfl*ilt<» <fcfef) feslfe^ TO I 

2NaHC0 3 -► Na 2 C0 3 + C0 2 (g) + H,0 

C^lfcnW <w4chD 

C^tlR>*jUj W 1 NaHCOj <^$^1 ^TTOIFf >1 ^II^JT^T (m I ^Ft ^T-l >1 ij>151i4 fevs 

MCI I NaHCOj 4$ «P*(Rr® TOT 1 


TO3* : 2fv§i <v <3 ^TCCTOTO 2f*rSH RlEhiltfb fef I 


<tt c^ifevs *iiS$fD c^Fiic'iifi ww *iiw i<p <j 5 <i^i<i wf 1 4 swm fi>Pw 
bto ^ oi*rrcnt ^n I «s$ 1Sw*t fen wrr cro *t*tt tot && ?tttot toto *m cwiw> TOn* 1 
toto 4$ w w«t tcro ^r 1 *fn^ fen tobt n*fe ^ 

w tot 1 m c «5 ^mro tot 1 *rtSgfl> *rfnfe ^rinrot cm® to tosc^t 

C^fe TOT S3l I S'fliw 'TO TO I *K®1 ^f&?T (TpF’TT <P^ TO I 

C 6 H 12°6 + 6 °2 -► 6C0 2 (g) + 6H 2 0(1) 4* Wl% 


fe?I% ^TW: '^<7*31 CO Cnfe ‘'IfS^lfl i£Rt $£*5*1 ^iicvf -l<J^l C-RT^ CfTC^I ^fT'Q I fegi ,? IC?T <#? TOFiT 
fen CO><P oMt'Q I vS'ifl CTOTO ’5IC<T ^n*il TO I CTO 5 glut's v lMo i J (F^T Om ^?T TOT c t nTWT TO I 


vs. Pis 41 ^T fetalis 

feran nr fe^im ^c?n 3rofe ^ifron 6-10% ^tn ^ 1 ^rcfe 5 femfes 

^?II to ^TO 5 ^n I 43 TO« t^feR 5 afe$?r W<I 










pH ' S IH 7 ^ tot i 

CH 3 -C 00 H + n 2 o --^ ch 3 coo"+ if 

tot wn fenro ?rr Ito^t toto tot to 1 ^tro to wmt whi ■ft# 

toto^toti fctnro <it tTOfw Fi + w^ta csnfE^r <3 wifo<p to<t 1 wt 

totoSItot *iw <n?i 1 'Qus <pc<i * 11 1>in fi^i to i *n^,, cnStHi? cto, 

*]Rlt> ftt*J CfTC^f C^fll) TO1?T ’&rH5<3 Pi<l<J>l ^T fe^TTO <li<Rl<l <J*il TO I C2Hf5HC<f> C^K^I <JW TOTfl 

^?nr <3 ^t^to 1 

%: >iMft*Sf<i<r> 4fro?r '#nrom carofe tot 

Wt%5 <K*1 ^TOfTO* 1 S‘s 9 r^ TOT TO I 

_ | 0 ] . _ „ „ 


CH 3 -CH 2 OH 

ch 3 -cho _ 


CHXHO + H,Q 


CH 3 COOH 


l^nawca ^ qjifafBfaH &up trofw dws trtot tot to i c^rfomro w iroi^r 
*mro* 60 °C ^TTOzrm TO?I 2% TOfaSSn* TOOT <3 (IIgS0 4 ) 20% «T^ 
TOftySRw vflfSfC'M Vj<3C 4 t bl*THl TOT TO I ^K®1 ^11 Hi 1*1 ^ ^ I IgS0 4 <3 H 2 S0 4 

totto 5 5^^ <tv:<t i 

20%H,SO 4 

HC = CH + HnO -► CHXHO 

‘ 2% HgSO a |, 60 C 

3TOTW^ -KWTO 2T5WTO 60 °C WTOTO TOO<T *#TC6rH TOT TO?T 

trofros 4pfff^TO=TTOTTO I 

CH 3 - CHO Mir - 6() C » CH 3 COOH 

srrsitw-f! capr 30/35 a^a 'sows sjtcto canTOt cassia aa c?hot %a ^ focaaia asca aisra 

7 ^<l‘ s J» c t TOT® I 


^BT : 

cstatwa aii^rs at afoM-Ttoa tot ctot caaa Saiata ara5la TOa am asm TOaa ssia Mafi- 
^rfaaa frsfrt to i 'Sifaror SaMii’jp'ita pi I aTa fa*fa to i mT? i5aN*i^»jc.5s a?am castm 
c$tto amtaiwnTO i 


8. ca*ta»i < Tt%r 

c'TPtts , RGai^l afsaia *\m tot at iwt ctopi v tT%t ata tom 5^i '5a! caaaa at%t 5cat alRt'o <pi4i 
fctS'swiSuM gaa i i® -#atw ISfa gft^s atcas i «taiHi ^aroa faPtca fferoaa a'f a ?ta 
afta^a tot 5a i Jrret a roa atl^ros a#=t atm t#^s tot 5a i w ^i 






^IliM 


w c<#t?i om m?p i «wi%w5cwif!^ 
wikR^? i®t <3 ?irmt.<i9(.i) '=<Mc« sfiwi ^ w^tr >a rr%^sT^i?r ’ft 5 ? <psk>s dwi ^nc 5 )i ^>i4*i 
si^wS® w «nf 7 rc® tsffcg® *ra >afSfi® , # £ t® ^?j i 

C0 2 (g) + H 2 0(1) -► H 2 C0 3 (aq) 

<plal'i < p >aPi4> <s*i'&tl^t»ra 5 hik.<p ® ^cti ■'ff^rit^ 5 <pc*i i "Pl^Pt^ ■aft® tj>j laws i 


f*r^r% : 

b. C^, ’tl^S^sT 


b. <^f¥v ''Hosier (CRtfejra citcgnw ^wU « fjw*t) ^ -jrram 

<?irsRr (wiRi«(ii sl&wjUgh -<5riwU) ^ <?^ ?pt ^ *pfrw s t w i csm 
m«f cw^\ rHi^fi c«rot«i<i c3Tprt?r ^^trsi 'j^hi ^ i 

fi^ji°ic3j 05T*n?r csf^ wf^*t 'sws ct < p\s w* 3 aPsfH 7 ?, ^fwf 

^w^psp^rc^pi «n% »rr 7 r^3r i ^stprt awn<M ?it? t?t c^ram ^ <sw 
c 7 # ^i c^m *rt% nn^ra ^rrw f 7 ^ ^i c^pi »n#n nnTRr 

^f?itrr-'oiJipq*rf ^"ic^ Srsc-WM 1®ic*( i 


bii.b! *l®¥lS*l®«^fd1fl?PltflST 

■#¥ T?I ^S[tFW I 1?T VRJFRl tm*I 3K? I ■#¥ I?P5 '<nC-5$ 

w>l i iifi C5TW i?I W Q'V-'il'fcft C®W '5T ^Flt- biJcnG >itoh, ■1)1**^, JsfC’Pj, ^1^ -HKH, (w&IfK.tjr? , 
■^■ 5 ftS®T?i, tTPifg^, fgpra thrift i , m£?r ^*n Rmihiji ■jttfi 

9 IH Wt I 


b. (TiM'snPT 


^aw <?n®t v ff«?n <iw i 


2NaI [C0 3 A Na 2 C0 3 + C0 2 + H 2 0 

aiifsaisi *Pi4c* i n? 

OT51 '’ISlJI ’tlftt'S '0%^ l 5 I t!«3C. <E t C>lt4)l 'SliJ ‘‘Plfl Celt's il 1*1 '51^5^1^® ® < p)4Pl , P 

<j v ins 9'5 ^ i B 7 n; c t CTifsmsi ® 7i! y%’i Na" « 011-«n?iw %#5® «n^ f^i 

<p|4Pi<p >a1»i\s <5c.q ■sp '®iw ’iQ »il(, c t Rtafe's "53TI 

Na,CO,(s) • 211,0(1) 


2Na + (aq) ■ 20II(aq) H 2 C0 3 (aq) 






irm* 





Rtf'll; 

tspyir; j^i -smR sot r?m, NaOH 1 camrsj «niws w?r?r? ^fwa ?rt 

ftjuyrS Mf>rt> la su 1 iwa «Msra, NaCl mi> y«n <1 .gt&ai vfityn f^W-t *wa cmi (NaOH) 
3 HI Na(.’I ,'jji s% ga^t Na + , II*. Cl*« OH* ■sth v t>flwa nar Na 4 e 
I i* «am cl-« OI I- ^thth 


^sircgr® klispsii 

4011 -4e-_ 

Cl -c--, 

Cl 4- Cl _ 

•»JT«rfc fifosi 

H 4 +c-_, 

H + H _, 

«msre fJfim (mmwi 


211,0 • o. 


WJ1WW 




Hg 4 - Na 


Na-Hg 


ft®**.* 


Na-Hg 4 H,0 


NaOH 4 H , 4 Hg 


WCTfc® '1 mw <r*>\w o*$f fayi cq tt»i« i '§^3 

«!TT79Hpw ^ C5W C*R C^M ^ sT ^ ^5T| 

Na4 O 3 ^ NaOl I »a?J ^iwum mtsut ^tui ^TW'- *? 


i. fatoi* ctMw «t pH wraw ?mqj c>irei wp# 8«wra pH *h f4tii Rftwt?« 

F-'Krw ^ i 

<. ?t4zH& Nal IC0 3 «n w Jivnu *i:<*?r <^i ^ ^tsut ^ ^ i 

•3<c*ifi pi I uw fatfn «*ca Mift fi&%ps vvtiv^ vtf« 1 


tf. ^IKH (tfacyflJ 3 *1^5 Wfa) 

^rvioid 4ii>’sj ah* ^r» ^tv < 5 ? *11^*3 ■!? 

*nfn 1 Mft|iiifi», >»rjj«ji?i ^nif^ <j<^ r < trt^tr ^ ^nu 













3TO3 




m 2500 ^ C3RR31 tor to*13 tot® i ctowi 3*j3 3 ft, * 1 ? ^ mgro* toot 

3>13IC<1<1 ty$Cil<l TO3 9 nf%5 iffirj\ TOH £$R TOF5 I 331^ ^OTTtT5 'Q ^IffllOTSlCsd OTtCTOt *3$ CTO 5 
^TRR 2^)(S TOTS I d)<r»fi? *iMSlfl n®<ich I 3MC&3 ^|$.C33 33T RC3 y 1lfH J>?C?J *3^ €T^ ^ TO1 *C5l I ^£)fi? 

ctot crom to? to^s *cst i tot tot torR tot *cst otto toiott ^ $R<r to 
fto tor 3 ? ^ tot *cst i ft*rfhi?n ^ 3 R 3 , 433Rs Rkc* 3 ^R cro 5 tor foR tos i 

tojfb to to ^9g TO3 ottto to sRot* §ro tor £sR tot *cst i 1890 tot 
3rR%TO>rc3 tor *j<^*3 i 43$ toot 3 5 P$3 5 CTOT?re w ^<tfr *h ^ i 

3^to tot *jR%5 toiots R^t rRr i 4 srt tor ^ wwt?i tog ^3 slronte ^jR? 
3C3C^ I TO 2J%f^5 ^tl<llC e W ’SIFT <3 SPf C^5l ^otR S jp CW 5 *U^ I <]^HlC*1 fifo^ 

SUC^I^OT Rfi>^ 3<1C3?1 TOW TO ^'4 *3 I TOW S'sfiW 2RR <^161*1 R *OTI bH 43*. 3*13 I RR>^ T>R ‘■S COT 
C3ill, TOC^®1, TO, -I&31, ^Rto *4J|P?3 COTC<P 'TOR <$? OT> TO*13 3*?n*3 I ^*W Rc3C3 <Ppb3> CTOT, 
<PpG <P *35PT *>03tpT <J5TO3 <i*il "5?! I Pistol TO$J3 Tj> 9 lt<jlPl\!)l Rblcfl RR>^ fllTOPi^ B3T, ^JlfOT <3 38J3 5 
m < 4cs om wr *3 i 


COT 6 bRc^ Op?*? 5 C^ifvbl 3T ^P^ 35 W ^1*WIC’1 RcjPR 3^ CTlfOTR 3T TOpTfTPI 'TOR TOT 


*31 TOR?®R?I 

CH 2 -OCO-R 

I 

CH-OCO-R 


*3! 

O 

II 


3 NaOH 


■> 3R-C-ONa - 


CHrOH 

I 

CH-OH 

I 


R = C n H2 n +| 
n= 12-18 


CH 2 -OCO-R ^f^CPTTST TOR CH 2 -OH 

COT^T bR RTO®T 

Rri^?mi tot toi cto toot tor csot ^ 1totot tort -#to NaCl, 

NaOH, Rro®T ^’t^TT RtR^ «TR^ i ^ottR^) TORCP ’npT CITOT ^TOT WJ»I^ mt^5 *3 I 
3T38*f?r ^%OT TO ’nPr CFOT OT'3?TT *3 I "p?H<I ^ C3W ^f&RT C?W ROT OTT^f^ TOR TO?JT 
TO I TOTOT ?R « ^TR*J ^TOT^ TOTOT #TTO. '3 ^CTO C^IWAI ?TTOJ|ft ’RR « TORT 
t5<i CTO 4W ffCb OTOT Rfe^ 'TOR (tefi TOT *?I ^33 TO3 QJ5TO^ 3 ^TR? $WlR CTOT5 TOT 


*31 


8 . 

?m R*{ <[OTTTTO TOT COT 3 ^R<T TOTOT3 TOT ^rrtlpTOT ^T<f^TO CldalRl3R ^'^^5 CTO 5 Pb'WC^O 
SWCH3 33PT (RTOT *3 I fS'BMCVB TOTOT3 3^5 <33^ ^#313 3OT 13 3TO I ^ ^5 r 

TO1OT3 ^^T CTO 5 I 




feBtow? ^ rirsiw -w4<i*i i ^ ■ j nf^5 wif^rR« >ijmwPriioisi wt (#^o «n^ i 
« iKWi^aiw r?r rrr<i rot fiQsgra ** 54 % qsjpiiSraw « wMwftufv *m rot 

R Rf% \!?'W ’fl'O'll -HOTa R5 'Slot's VlltR I *K*1 i|<Rl RR5 ’iQ^ 1?r RT R I ^Cs WltRfl ^MdsI 4R I R? 
rt rrot rr? •*i'i^ 4 i rj i ’raw RdBwceiWju rr#rr « »uwtHP«ji»i *m Rftre 14 % i wi 

Ks>b ific.'srG 'OT ’lilac's RR^ "Slbt'S CRRRPR Rl R l 

falfaW^ a? fa: 

R. CRfE'STR «Wt$*l R®lt<Pit*1l> : OTR Rt bfifcR 'bill! TRWlRR 'S 4.l$0fe,lfeCRR 4*10*1 C?Wf 1*|RR faPlRj PlfSjj 
RfloiCRRR «RSR, RSJl$q qjWC<WI) ©RT^ 33 I ©OTIOTR ROT R*lf*WjftR OTR RROTT ^ ftRq 
RW& «TS RRl§tl (RJ1$n) R$C$1OTR RWW& ©‘Rg 3R I R#T 41§«jiyiH RMCWSiR Rp$RCR*M ^ROTR 

■sr*rr Irot rrr rrott ct#?tr rh^r wit 5 ! w fs©i?iOTr© ©s,-^ ?r i Svg f^iawp® 1 rr$r 

, t®“S^jf*l‘Pt<!^ ’RT^f, ft'Vskl ^'0)lpt C s r‘tic*il ^R I fijRsiC&rGt'q 1 RlS'Mfl, RRT, «fl*l R4R1 RtR feoRCR 


CH 3 -{Oy lo -CH r OH +■ H,SO„ _► CH 3 -(CH,), 0 -CH 2 -O-SO 3 H +■ H,0 

Rrt^R '35IRRW RsifoSfa'R >s15i® qai^r sitciKiOTtR r«tcr5 

CHj-(CH ; ) i 0 -CH ; - O-SOjH + NaOH -► C'H,-(CH : ) 10 -CH ; -O-SO,Na + H,0 

Wf^T RRCR© 4 r'R CR®T (Rf^RRRRI^RRRtW 5 # 


^W5i?f : tpir ® ISUijioeieiJfl rririr srt rjr^Ir rri 5 ? 1 fRRstR wt « fe5i4c&nk 
4 s T^4 s tfS®T <PW 1 


<t. RRH « fattorapfol W « C#t®T 

rrr rt R^or© rr t RFfa Rirr w ^1 RR?m ^rm rrrr wr w rrr -41 febisi w© 

RlTH <3 <1 *il'iy<J» RRR CRfSRTR 'SflilO'1 RR'b ^ I *tl<lH ^ RbtaC«irG *llilC'1<t >94 s SJHf £ li'Ill<P "W^R 
^ >4tW51 5I;IW<1 *2 Stw ^t'SlWl^s 4T Rlf^T ^ RII RJIFM RRT StT^ 

C%l^rt«Hf4«M «R4 5n«4I %6f Rt | 

R - COONa s ^ R - COO- + Na + (R = C 17 H 35 -) 












w 31?^ c^rT?^ to «m wogs c*m * %r 

'^! v ?'iv TOTO 3ft TO <*W 4W P]'<w*- 511 51T^T^ft^ <^<3 3ifca -y ^ 

to. ^ «i^ m w faw < tfftyrc’t soa cw < fito *»f%*t r^ogrfitffo w ^t#n 

37 ^ i cot 5t fiter vfljrai wot wn?re ^ toi wi =r*r^ sjarcj 

vw to <W05 SIIT i «»» 3tfrfCi> COT « f&CBr* '^<*a< C?*Jt*PH) ypl; TO cQ<tf tfft ^ a 3tv i 

wi s *M^* t rat* rs to i to*tt glr^ AW*) 

AAMAAA/vl 

*twiotb wot ^amw 
•°fifi» **1 

) •***• 

■C , i '!i-' ftw (VtOSH 'jjjRW *w¥to«) 

*1W* 






lit*’ 

lrj.fi i K^[*)sjCw£{* 5! iSJWt *lf?JT5 TS 'WTS 

fc. 'srfefsfe *n<JM tfei&fij wS 5(r<*fciM ^sp»I 

7ff5to f< feWsO’H* ^[ftjRlvy 5T55TC55 tyry <F3i7g5 ^ ^ 3IC31 5’C"5 'JCJ ^vptjl CW fa?* 

3TQJ I *l<to *>m 3f?J* IsJ ^5C® Mf®, fo« VH ^C^TT VW‘4 3jft* 4« *4*JI «F« CTO I 

%&15W$ <£)? 3j® *WS **l CWW! cw f^sJWV *W 5lC3T%?tC^ M*fl<l «fl«fl7!F M%wi5 

^5 fc;f*K5 <W 3*!«CVC*I (TO ^1OT ftWT : C5 TO*T W? ^5^ TOT tfonfro TO 3t) 

^if^WTO'TO ct>t*TO froirftra to?j to®! d^r M^yro to« to 

f^WsWPV*t*J3 3lSi5 >1!04 35T?ft TOE «i^T-*TT®T p ’OT-fac*! tfCT 3*flf «G5< w lfac?> 

*9^11 '£'$ Or-Wt 3fe? , r^ r?^ ?F3J vV;r^v ^7*' ^ ^?T l 

cw , y* r & i f<^u ^/rtu * n^Vii^s 3n*^ 

f&F 3i7^ l Wi 4% 57^5 3pr^}#BI5 ’^PTO ^T5t ^ 5T; i ^ 

<P3TO Mfftw^a ^ft *?«! ^1$ « WSTucBr^ qrars <?v^t Sft^i 

TO«H Mfs^i rcs» N-V^ 

V^"’ i , '»Ws;W f ? r !* <K5W ^5T TO» 

3lf^ ^ 3lf^<5 3f^TT ^ I 
^,TO t 3T*T- f^Vi 

3/^5 1 VTOW? 2*T<!®n « TOn^ <v«^ 

WCT! >1f5 l WI Mfsiw 



Si >y.-s I ^*3 ^ w 4 Mo 4^ t <3 ^r; 







































i^V 


cso? m i <T^> ^k-i r>.‘> cMw f-teflinrwa er^ Mtfa?* yStaya ttfinsHR ^ $a 

«itcj sm i 4 *rt iMfaw fitet* s*st 

^rw w-i' 

mSH*! 


MKR 3$ *fe: 

<*'#*?« Sl*«: V«?: CW < bf%J >*!<!^ $* I $?!•} W4W pi! XH 7 45 SWI 


TO*rtfo 

• st4»/ PH®S •^/wrarfSta ^«?t51 

• *f&ftTO400ml< 

• if? 

• if&iMa>!$(lOmL) 

• if? vrw*i 

• if? PH>is 


• c*iiw 

• Nan 45 spy* jg^l 

• <te»ic<s >tT<tw 


ftTTTQT-pTT M'S^ST: 

• C^lffeuiX *<?R Tfi 

*r*73 W4K14 I 4f? 

flha cv&l y$&* ~ ^ c* <pmiw 

W<# «3W?8 $t< I 

• Sf 5 11S'.S^S ^51' 

4^f? Rftoi ^ «£f ^ 45 w ffoarai ^ 

^rfft^W^GlSSil W«| ^ TO I 

’1. 5 mL TOfcW C3M 4 5*lTX b1"4 4<; 30 

mLc^fellW *l|QVlt$ y*i •*« I 

<l. fas-iffr:* fifci srw 30 i 4 *xu ^grf^ *ift tot *as$ ms ms «n7 Mifa 

c^n*f s*^s *nf*is ’<jr$f% msm to i 4 si bf^ 3T**ff 30« v9 ni : c wi ' 1 

x. wjrts v jW ami it «r* to 4<; ftwMfijt^ ii^i 9&> nte i 

& ist«t fter*r 50 mL NaCl 43 f^i sy^j 7r?r <ra <sc* Mie i 



%3I * MK'*i MS fe 









fr. - c t^ ffa ftmf&i?? <&& '•fifti® *w mz;r*r& tc 

j. oq^ tf^1i^<w <??nytsj ^ *rifn <3 otvs 

~t<h -tfe *p* *« i *’•* 

<W OMT $*] fa ^ J 

*. 2/3 cqM ^ ^KTS « 

^sC<^ ^ I C^»33 T 1WW fihf ***33 frtfl ^77 ^ I 

'>!>, ^n^j pH ^ hrffu i 

6, >1IOtaS W*«t V !£'VI I'iWl* "^T^Mrj ^ 

mn* toft ^ICC'« *134 <t*ic<* *t«i r*& 'jwfl <?<: i 

c. nr<w ^ « tw# 4<t c«njfc tuft toipwi ^jwb *h 
*1%^*? ?5 r^ssj foj*5 ptsh sne i 

4W^ #TMS W® «flCT4 5TOI WtO? WC*« CVfCV MW ®C4 VII i MT<H V fife'DlflOW- fa® amia Hw 

m vu v i 4 ^r ctoi 131355 ffaiwn $t wtosj wi twcto ntf** 13 ^ toh ®fSi ^ 3 ®® 
Ca(OCl)Cl 40 °C 'V'tv^n; Ca(OHK 4s toi Cl 2 «ow smn vaw ^ *n®®m@«*ig 55 

Ca(OH) 2 (s) r Cln(g) — — - ► Ca(OCl)CI(s) + 11,0(1) 
lr. IjfltM MlS-bliss Ml*) ^ilt*ila t+}-H 

Tisws VTpKT® «iW*'$w 455 WtfMS ?W fafoum S'SFtTCiPSlM 4fM® (HC10) SM 0 !-} 
TO I ftWC’ni’.^WW 4fi?i® f^WiSM! TO TOVM *lf<re»M ©Uffg TO I 4? WI5R wf-msiFva 

W5F) %5t8 TO?fsJ MW spj 551 *Ui*M *lf%!3RM « HC1 45 FjfisRim Wlfa « Jffclt 4<?#M 55 

Wfg C-fllawa W?H S?TO MW sp? 55 I 

2Ca(OCl)CI t 11,0 * CO,-» CaCO, ♦ CaCI, *211010 

HCIO -► HC1 -*• |0] 

21ICI f [O]-► H 2 0 4 2[CI] 

drWI'lMPTV 154*1 M Qfi’< MVjjfeia* 4iM4 V55T5 'Wft i WWVM V Alii Vi 4<Hfjj4 W<-i5 

C8I I iiMW 4W i 44M W^»! 4 i 54S <T5 i 

i. 41M r**ita 

«*9M1. 9WWM. CP>I. Mlfi^ ^HJlfsisJ «M> IS 4515 4 4 M415 ■**« W»T< <W^ 55 4$ ■■bdff'H 

s» 54M1 'HjTWfHir NH, l C<1 M’W 'eWVfoum »14'44 «HsJ*i5WC't «W VUtSMlPUD MJPI 

^^551 







$,00 


’tfiwtns' smt?itf*rara (NH 4 C1) ^ ®it^, (CaO) ^r «w <rr 

(Ca(OH) 2 } cf'&m ^^^4^NH 3 ?t? 

2NH4C1(s) + CaO(s) -► 2NH 3 (g) + CaCl 2 (s) + H 2 0(g) 

2NH4C1(s) + Ca(OH) 2 (s)-► 2NH 3 (g) + CaCl 2 (s) + 2H 2 0(g) 



% vg 5:4 *t#V»R 


^*jv4r: 'SBrcuifsrara f^p tPx? 1 frrfPt froi 

ftfeir ^mf5rr wt l <srra ^^ssj-Tta 1 

i.f^fSpw™ qoisrfIPt ^MJT5K?isr<5tw 
^ c^r wrr xw Pre ? 

Pfcra ntfP ®^rg fe^Min Pfejrsprfgfr 
T^uBttsr *p»y 1 

©. R&<ir 'PfW Pci Rft^r ' i Pif& *p PPw 
xm xm wn xPT Pc? 1 
l^ng %tc^ • ! #Jii e t J spx^rm, %m 
pSfaCTsT *pi %niP P^r^src? 11 


frwa^ % « ^rs? 

s.tp g^arc^fT 

P’twip^'^x? sixi stir? r T>sx util's: 1 ■^rg’pf 5 tFPiwraf& s t!Pi'5tir ■p’ ??7i ^Pi^fsiw <?P'^Ptx?? 
^WpRirPtX^'SfT'Q ^Mr^?n 

«.gp‘ NH 3 ^w^?xxrP?rwxw??x?i<itc?? ^srPscFr^m? 

^f&^^piHCl 4^ PPt? %r^ra/<^fC’®c<is( x>rmr jg?i 5r5r 1 xP <ypt 5tjmwt^ 

<StsJl% 5 ,NH 4 Cl TTJFFCTftl NH 4 CI^IWMst diHilpH- Rfo«lfE'<7Pll 
*. l fr^pstjpr'p'c5>C|I>5i<i{j sp-^pfiPt?^ 5ira'iTftxc ^re i c&*GIE®msi spntPxB^x^r 

1 1 ^’ifefi xtt^PPFqi’s c^ro^rr^smr 1 

l<5»CfW3? *nPrc® 'ff ?ft NH 3 ^tJPT<?P x?Pm nf^PPcsptlFixr ?OT5?r« ?!P ^ 
l| 

^fcstrm'ff <5^fS®'« ^rftsfa ~*ms ^p\ owr m >1 cw*nr i ?w*i i & 

OTC3 I ^SfTTTT <3W^i£Sfl Oai ilifl :? £% I 







csara aawtas nii 3 auras 1%mataa w 4 ami arniwa ?u aiSuSio&M; n 2 ^ 
*i$cycBM; h 2 mi f^rsnt w <i\*ic>iii ^sitas ws ^siat -Hi^dSicer^ i ww ^s®r 
<psic®i •n^djc | 8»*H wm $« 4 f ! R s 'srs <n?r i 

^i§ayc®fMsi wat suffer aim arfa i ‘swttas camts ar^fea* m tfra ftcaa ch 4 i 
f^mta aim facam a*i<c<M ^at^%r® 750 °C anagram ^ 30 atm (st^ wca) ^rtsaras 
atm Rfoaoi ^iScwera aim « sa^a acamt^s (CO) aim asm i aa^a acam#5 *ja?mr 
'ttfaMife'* m%armtas fasnfe asm ^i^t^icera arm ^ aa^a tsit 'wtf® (co 2 ) aim ^a^ 
asmi ^a^ aimm* ‘Mi-m5 wi msmtf co 2 aim a«m ^jaas ?rawi # aimmsf 


asm i ^aa^ aimm* % 
m?&5's amma assi "?5t i 

CH 4 (g) + H,0(g) 
CO(g) +■ H : 0(g) 


3H ; (g) + CO( g) 
H,(g) + CO : (g) 


c^ats aai%^5 aircarfaiti frmtams ami aitostcam aat atrsrea aitms l §3 'spjarn fsmtm 200-250 
atm rea 450°C -550°C wraiami arasa srcaamsa §aa fam ^mat wi ‘si!itaift*ii aim 

i 

Fe 

N 2 t8) + 3H 2 tg> . 2NH 3 (g) ; A H = -92 k J 

200-250 atm 


450-550 °C 


*sfl> 4ssf&-®imKa#fa@s?jT 

■pl^l^lcnfl n'f’t'o *?!&: 


at air5% ftfer amtn amm aar i 


* « ffa c*u$ WH 

i. JpW3; CaCO, 

ffa cwjS ^aram ^fa Swiamit cmas, ams ^fars 'aissa fav rfm -aa* catfssta #aw 
aa^i-it? ai atara cat5H ^awm aw^s i piram *aasf5 »paw afaw ama i wiima 

cam ^aispts; cwats <aa^ cm5 ait^a ftca jaiaiaa aisut cam i art imtaws PiorG f*iw5i wra amtam i 
sstatca^^rm ^aiasis ams* i 

fta carat gataws: aamfaina astfcaS wi ar ^ cs casta -alarm arm lafeira -alarm strict* a 
aisaca 5 aafa® asm -aa? aa^a ^ 'srwt^s aim §«,a^ asm i jarawma <at mai?iPt<p ac^r wai -afafea 








*llfS pH ' 5 TR W 7 ^ <jw^w Wf ^<J 


CaCO- 


211 


-► Ca 2+ CO, + H 2 0 


fst 'snfc® sftnpt <Rit ^?r i <a^ differ pH ^ipt rmtfa Slk^ji «hi 
acn®% wWPkipi >i<j<<h«. ^c<t i •snffei «nsM^sr$t <Rpr «tiFP i Sfic^ ♦pi ^ Swh 

( HfrdB i w i, toi! « pEiPraro ’ttom ^ pra i $ sir*# stt% ftt*ra® 'pwft *ff§k wiPrpt 
’^fgfe -pz^lfl 7IW «T>5l*lf>iy|»l <T>14 ch'(? PT8 IICT I TP?! 4*fPT S*tlHH ■<WMPiaW I *ip<I 71W 

■nrSPr *t?ftet «r? ap '#PTt c t ^jpiPraw cafe ara i 

"il^i; CaO 

IpT’flsifi (.<p Stj> oMpistit S's , 3 <wc c i 


CaCO 


♦ CaO + CO, 


wPwpi 'SriiSom ?nw awiw^a afen aiRrcaw ww 

i 

CaO + H,0 -► Ca(OH), 


«af*#?j -srrf^s Sfk^ ^ti ^ hi^c&wh, ww® « aG'i^uo afetm atw^ -5111 wi 

*?®h ole'll -55 'll 1 i£ipili»<p iiiiT>co wiolsi 'si'uia »ii 1 ' s nf^r?i pi I -aw <?tPi 

aif't >apjfa«p caw iiip?i "#ra pt or^rt cpu 1 >aPij®^ -snfii *8 aif'ia pH *11^ wax <a*HR> »iifl? pt 
niffes p 5 #?! wt?r ®rai p asa^ra asnsxn 1515151 Pm ot 5 #i?i p?t®t affe.a <?m Hfk aifrMWst 
PraripaHca ^jiwP({iisi 'swi^a axa?® 1 


«. ysfim, <nh 2 ) 2 c=o 

arma-i c^mpr •wto 4 ft*M *fl> aa?pfwra w 23,21,000 ca®as ®a $3fe am ®<v#t® 

531 1 *a?i ■=p<n 5 i 4 s<w<i<i aims mraiCTfcm $®R*ii wmtPi amc® 53 1 1515151 100 % us iPrprl 
iw»s a% w 68 w csiigas tSfaai 53 1 atc<m 46% 5m Sfkaa a*tm 
Swi I ®5im astfa Pl^sWlS'i 8 '»IIIWlPl{IM Pl?fe5 $15 tfrt >9P», 130' 150 °C’ 

'*M ilkflUl ® , S < S a 5 !?! SSRsii amt 531 I 

C0 2 +■ 2NH 3 -► (NH 2 ) 2 C=0 + 11,0 

mfifcs '^T?r tS§?n >awfe*fa 2Rncp %t %j RmiR?* ^ 'srmpnRrai 8 pPp ^ 

'siflTtrs^ i «nOTifTOi «nPtc® ^c?r amcsuf^fsi »rt^t® ?$ \ wpt%r 

NH 4 + 'pph 8 OH- 'strict- 'PRfpssiCT Rwife® sr^ui <mc^i ®1 %p NH 4 4 «n?R 
, lRWR £ fPS3ri 





(NH,),C=0 + H,0 2NH, + C'O, 


NHj(l) + H 2 0 (l) : 

NH 4 OH (an* + H 2 0(D 
<3$ RSmW ^ f^f at-siH (5 


NH 4 OH(aq) 

- NH 4 + (*q) + OHlaq) + HjOd) 
termer 


^r, *p?ifa<w ^5ifi *i Piston Plc^K^ii i iC r i <rc^m ^1 ^ 

-i (NH 4 ) 2 so 4 


rat 


mi C*TF?T 


2NH 3 + H 2 SO, -► (NHjKSO, 

#ranr 1 &f stot ^?r 1 differ 

snipnfarro *m;w> mm to wt^?n 4f& Stora mrn^i to 


<3 >iki*pI<i ?mm 1 


s&mShcv©: c^3 1 ^rra ^mrcsw **fo«*i 1 

C<J f<j*J?l*pTt *ftoT ^T f^c^t>*i1 <WC<I: 
i. wf^5 '^Wl^Ifl <#31^ 

*. fft wfe wf 9 fK*t?r erqraa -tor pH 
o. ^n?r | p?i ? TT'9<n 

8. Sf4iM ^f^t, ^3? ^ faWKH I wn S1V? <3 2jt%r Rwh&h 

Wl 

a. *i&5n*r 

k. ?fT% ^ omm i 




aronra w (WW «tc?r «fd ^lerrc^t ^ wm aw at laare at care tnwifti aPttataa 
ara^tcra a*n *jare$ t^T ip ara i «ri$w ’state w aatafsats a>rfi$\b Prat ataaret are 
lapt afaata sts awr 331 arffs^srw 5t%* aarea ^re ■aMta* afas taag^a, at care 
aa 5 atPrSaa^Ta aa? ai? atIcaa sretca aicsS aire 1 aTaaa 5 ^ afik?*i <pfil*i sasrr^a 

aa? W aPt ^ I awat afol Sa?t?t a»t afaa^a are at<>llStjll ftsHItWj ffi)4f»!« xm aiaare 

sltft l 5fl\s cac*t aw awalSPta ^f$!a*i aiPT cet'ilw'Bcasi 'siT*iJC i f 5 T5Pl, 9 lBlq'a v ltfi»ilc l! t acal’t <pca 
*pn anw 1 ^®r ai^iMK w ^ptsi 'J^?ra ai^tca o. 1% ajpi ^iw# i 'srfof^ ni-iwa 
t^?r w i >af^ C6W, 1 fa 5 , >£^>1 « n w i >a?f a®Ka >i«i<fil«fi 

ala-casiila j i*t j in OT’f! Pit's atc^ i castats ai^lw ^tait^pa -jIsr 5 SRyi ^ac»iia aw^tfi <pca I 
Alieva f<J«ife-s 4C<) i ^ 2010 >irc=i i^ic%i FDCA awc« ^a!c^ca<i 







Prto to^ I totoft TOrfrom CaC\ to *ft ^trtot ^ i CaC\ • ? rri% ^ 


TO I 


CaC, + H,Q 


CHsCH 4- Ca(OH), 


>1^j<&Df: <il^iC51<l c^'il ?FT ■’TT^M 4<I>fb stPNfl ''IlMC'S *F*f ^3 |R Ulrica 5-7 PlPll? 

fof&G) ?TT3 I ‘^^3^ T3 ^TlPf IHCfJ *{£?! ^FT *jR>Cfl RF9 I 


■'^mPrtDPiH (C 2 H 2 ) *BPt TOm smr TOm ?ft dittos ^nro to i Pm csjus<t CaC 2 4 
toto ^ WFTPT TOP 1 ism$\ <3 ^TlftffSfai:^ TOf tt toTO I ^IRIOTCT CaC 2 

TO3?T TO TFT «T Pto I CTO (^TOT OTW ^FT TOI^H to$pR ^FP ?HTOJto 
<WC^.! <9TO *#3 ^?T CTOT 3TO ^T *TP? I 


C<*Hl<1 <6Hi ?FT <WI<1 >l*icil <PC*T5l ^tTRT •TOfT fb$>, ^'a ‘ 9 fST fb> ^liwi $Pl RhO ^ I 

'b. g^u 

PRi^ <P^> “TOT v 1t>(. # 1fl ^ 00 s ?FFT TO ^TT *ltHC^ PmPi ^ ^fTT; *P*t 'S 

c<rr< ^t Pmft ^ to<t tot 7 Tt?n *(ft%5 § wi?i to ^ i (m^ror c*to m 

tokr?t w <w>ii5H«t wsfto w -to^t wn totto to#r to^t?t tor i *ft jttoi 
WSJtpR CTOTT TOpPiT ^fTO TOT ^Tf ^ TOT *TT I ^5 TO#R TOT TOTFTfe31$5 (HCHO) 4?T 
40% 5f% w I '<ni'<W®&ill « TOTO-PP %TO *FSF3 TOrTO | ^ «*RR^ICH<1 *in^csB® 
^pr « wfewr fr^p totto TFrsnPR ^mr?r to wsm#^5 certfrPr dna-^ 
■'fftdaWC-W TO H ? C-NH- toTO TO fijajjc* to tot ^T TOm TO I Pfsj T^TOlS « ^ 
7TOI?r ^TOf 7T^fpv5 &3*pfr ^ PW ^TO<T I 

Wife# W tn% TOT ^5T3 ftw nt^f 1 %TO Z^lPf^TW I 

•JKflilsJ W^Flfe5T^5 *tSte TO*t <MW ^5% Ob ^TRTt, ^Pr, fV^Pi, CTOT TO^TTT ^TOpP ‘^JT ^5 
^TT^ I ‘’iftRRT OC*T "fesT W^T, ^TT5- -IR^f 'Q TOTRI *j|T ^RfT^t I 


(HCHO) ^?T 




inarm 


°i. ^?3 

(THferm 


(THferm MHGW«I& « ^ Pn5?l<IC^'^ ■5pT5 vfl^TO W TO I CR‘Tp£><4l-l 

C<HC€»?1C^ W CTOTORS tiftm TO I 4fi> T5FT, w^fgf^, TOT 

TO*^ ^flOc^l WW I ^ , C*n e ^ 5 1, '^TI^U'R^t 2lfecfll^ TOT I pH "TO 4.5 

^<r to ^ 5^3 toPw 1 m ?mum -m\ 0.1 % ctom i o^wiPpp ^fto?r 

^ toJifro^itto ^ '?m<n to^ro^T^Tto dim ^n %ro tot to i 
sfenros <rto: ’Gc^tlBi to, ^tra, TOip. Pto ^Jito Wto '^Ttocn cto?rm crorero? 










« wPrciiv ^ wqwi tot?t ^wfap 4^rs 

<^.<i | vsfi? pH TO" 6.5 ■’l4**^ ■sf'SJ'fc ^i^TO'&lw $ y 5, CTOstt, *4^. ^f^OT <uiw>i<lfj| w*m <*c*i i 
A-q «r-iwifts fs^uwn tot 0. 1 % i 


ms n ctoptt tot §toto , srfTO*s?T fromra tot <7nfcro « toftc 4to?i ^ ^ i 

TOrirafcs f^OTafi^ w?i TOT^*m S^rro^t ^stfam tot «i 


<?W : 

fe*J fojj “TOS ,? pfa s OlC<l W®!, fcc r PtHI, 0*1^51 ^T, W1, BkW TO Ej<H. ’TlPf ' 3 flpT ’ P TTM 43 * £?<P<11 

‘PW TO ^T ^Kfe CTOf 'n fTO *f£?T 9 j<!c. < 5'^ w t TO I CSTTO 9 t<fc<H r t c t?I T3%£5 TOO C‘?M'i*3t c llC<P 

fabrWC&fite Rwm TOTTO^ST 3*fa\ TO I 


^^.8 %r <j^i s ^tfropr^ 

TOncwt fen#, c#$ #m f^m ^r totf&t wtftoiin (Cr), c^ (Pb), TOfta (Hg) *3 
«>jibfimra (Cd) to ?rs *rnjp ^snro ^ ^t tot tottot to<t i 4$ «ii*m>ih* to 
toots ^ fror^ i ^^pnr *n^t 8 S%^ c^tik^ to ^tht *(wt toto to<t ^rro cross ^fs-oTO 

<^<1 C3lfl?CH<1 TO 1 # >l*Miro*i I ^IH<1 *rftel '5|?ft' ^l^<1 %&\< '*rvs>j'3 ilKlI'Ql^ I 4J\ 

«wi , fab Pi s Ptoiwii ss, ^i*iPi^ fll^fa'oi cron ctoj <£UHfa rots tos 9 ttc?t i 

PtW CTOF 'Sift <TF5?T ^TOTOJS TO^nS^ 3 \ ‘WC^l 'ST :3 fFTI '*£5TOT ^ SS I ^Ts wMcsra 'TO, 

■#T CTOS ^ITO^T *tOT S ^sfers TO^^fia^ 


^n?R CTtSS 


"TO TOC^>3 'SlSt ^f?PT 4HKS ^fll <p(5*i I "*111% O^TPT 5 ^^OTfT '^ 9 l>ll<i 6 T ^SfTT ^5T3 <pTS- i vS 


«J?1<I&*11 


TOH « fbUwc^ ^%r?TRT ^T?T ^ 2ip * ? #srrC 6 T I WI * ? tT% pH TO C<TCS 

TO I ^37IS Sfl^t ’Q Sf^CH?! 'S*^ 'fa[ 9 f 2fSH 9 (CB I 


PT^I^l#) ^TGr: 

i>. C^TTO ^1 cTPPITT C^PT <Ws1'TOT 'ST <5C^W TO^T «r°1l*ic^ "% { 1T§ PKf^H , ^ST 

cgf r 43 -^fero imu tot?^ 43^ w^tt i mmui ^ ^rcnc^ 

TOITOt PiW I 

^C*tT f J‘ s TT j n?I W333 43\ ^T?J>ftTO -Tlf^R 1 ^SJW ^•jrllPl’S <MM ? TO I 

'S. CSTTO ^ITO 5 !^ (PT ^TTOT 9 f f Tf^ <1.«^W <T>C*M "SH c^tW®! ‘ 5 TC5' "S 

^‘TOPPT^TOT HT«T 43s <3^tTO TOO C^IW^WI v lPit<l“T lc f ? T c t TO^ ^‘*T^ 4<$*{[> 2lfe^R»T ■fTt>HI 










ko'b 


4. 'SHlWlto ’tTPT^KH <I.MJ'i iJ$CWCSH « •HlSdalC'^CHfl ^T^TT® W? 

I s 2 *. 1 8 3 

*1. 2 ? 1 ’51.3 8 1 


■», to<r <a*to ■£M«ntoifi QhjIc* « ^c?t? 

H 2 0 *. NaCl 

* 1 . H 2 C0 3 CH 3 COO H 

a. 'sfe^tow ^a NaOH cw1 at 5 JWT- 

NaCl ->a * 1 ^^% 3^3 *f. ’ift'S NaCl 

3. aiTD^i»l 5J. i||<i<p|13 

8. NH 3 +H,S0 4 

i. >9<pf5 3*M r ) fi&iJl 

ii. 'sfc’ft'T Si wra 'S'T'ft) ■'I® 

iii. '®?%I 3^13 pH 3M 7 <a?f aPt 

5P. i ’f.i 'Sii 

3. ii « iii 5j, j > ij « Jii 

i. wr. FgRi 5 j5^ s ffe ^pq?® 5 j-%,<p?l 1%arsr Pft^r 1 <iil^fi Rf^fD ?s?rf?i wt. fbt 
csw 'stm wt, , afo 3to?r w tom to tom 3 ^h 1 tcsrawr 

an^ afa*, aSm aa <mc*w i ^st. pqt 5 rto& ara, *tow <afl> «w to*r ■■wu*w 1 

<p. uw ijHiwd ■spi^’rPTH ^ 1 ? 

wnati wh «uic»iifH?ji to <m>ic»h ^torc^wm? 

3. Pic® ®i. vgi -sn?, ?rc?r >R<w‘a ?ai ^-piifc^ anlk* wh 

3TWTf m I 







wj\ c $*r «rc?r ^m3?n ^ i ^rt 

<#* H ^<TF5 HBrCHd tit ^TRH TJI C^BT *f?I Wife ^ » 

i^*tt?r ctw w c#s ^?h i ^5 wSfer wr® ^$r% ^pnm (T^rm i 

^5. Hfik ^i&^iwfi for 1 

*llC^1 C^?T iik/tf '*IIC<|pT (TJT 5 ! ^fTT^I C^T? 

*t. "S®^) ^T C5 7 ! *10* ICflfl ^BTI 

'S^HWVI ?1I4§)<1 C'^ifDfl ^UOT T iT<3 I 

-^Rf« - 



















































































othoth* sfi% ^<rw 


*nfft«f-w ^ «arfratw «hi c*f5rc« 

^WT-»fl (C5M §F, ^8 >flf£>l) CVH 



*o*o f*m^f C^ W ^P I^T^iT felTO WW 




























